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REGION V

DATE: September 15, 1987

SUBJECT: Approval of Field Screening Procedure of Volat i le Organic^ to be used at
Sturgis MuncipaLWel l ErS^d Site, Michigan

jality Assurance Off ice

TO: Thomas Geishecker, Chief
Program Support Section

ATTENTION: Lois Betka

This memorandum transmits our Office's approval of the procedure for field
screening of volatile organics at the Sturgis Municipal Well Field Site,
Michigan. This approval is provided after our Office has modified the
revised procedure, which was submitted to our Office on September 8, 1987.
It is our understanding that data generated from the field screening will
be used for selection of sampling location only and will not be used for
other purposes.

With the approval of the procedure for field screening of volatile organics,
the Quality Assurance Project Plan (QAPP) is now approved for all activities
specified in the QAPP for this project. Please have the remedial project
manager provide final sign off. We have retained a copy of this procedure
for our records; however, we would like to receive a copy of the complete
signature page when it is available.

cc: K. Chiu, ERRB
F. Aliens, PSS

EPA FORM 1320-6 (REV. 3-76)



Revision No. 1
Date: 8/04/87
Page 2 of 34

1.0 INTRODUCTION

The United States Environmental Protection Agency (USEPA) requires
participation of all USEPA contractors In a centrally managed Quality
Assurance (QA) program. This requirement applies to all environmental
monitoring and measurement efforts mandated or supported by USEPA.

Each contractor generating data has the responsibility to Implement minimum
procedures to assure that the precision, accuracy, completeness and
representativeness of Its data are known and documented. . To Insure the
responsibility Is met unlfonoly, each USEPA contractor must prepare a written
QA Project Plan (QAPP) covering each project 1t 1s contracted to perform.

This QAPP presents the organization, objectives, functional activities and
specific QA and Quality Control (QC) activities associated with the Remedial
Investigation/Feasibility Study (RI/FS) at the Sturgls Municipal Well Field
site 1n Sturgls, Michigan. The QAPP 1s designed to achieve the specific data
quality goals of the RI/FS.

This QAPP has been prepared In accordance with the requirements of the Quality
Assurance Program Plan and the following guideline documents:

• USEPA, December 1980, Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans, QAMS-005/80

• USEPA, Region V, December 1985, Preparation of Federal Lead
Remedial Investigation Quality Assurance Project Plans for
Region V

• USEPA, Region V, April 1984, Preparation of State-Lead
Remedial Investigation Quality Assurance Program Plans for
Region V, Draft
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3.0 Pro.lect Description
The remedial Investigation portion of the RI/FS is designed to gather specific
Information necessary to determine 1f the site presents a hazard to human
health or welfare or to the environment and to collect data to evaluate
potentially feasible remedial alternatives. All tasks and subtasks are
directed toward accomplishment of the primary objectives. The Sturgls
Municipal Well Field RI/FS Is a Michigan Department of Natural Resources
(MDNR) lead project.

3.1 Background
The City of Sturgls 1s located approximately two miles north of the Michigan
and Indiana border 1n St. Joseph County. The city lies within Fawn River,
Sturgls, Burr Oak and Sherman Townships. The areas to be Investigated are
located 1n Section 36 of Sherman Township, (T7S and R9E), Section 1 of Sturgls
Township (T8S and R9E), and Section 2 of Sturgls Township (TBS and R9E). (See
Figure 1 for the general location of the City of Sturgls.)

The City of Sturgls provides water to nearly 10,000 city residents. In
addition, the City provides water to most businesses. Industries and service
Institutions within the CHy. In 1982, the water supply wells consisted of
the 4 wells (Jackson PW-1, Layne PW-2, K1rsctvPW-3 and Lakevlew wells PW-5)
shown on Figure 1. During routine chemical testing of the municipal water
supply 1n 1982, the Michigan Department of Pubic Health (MDPH) found that the
water from two City wells. Wells PW-1 and PW-2, were contaminated by two
volatile organic compounds (VOCs), trlchloroethene (TCE) and tetrachloroethene
(PCE). The concentration of TCE Increased substantially 1n the Well PW-1
during the first year after 1t was Identified (from 26 ug/L to 152 ug/L).
(See Table 1).

In August and September 1982, the State of Michigan Department of Public
Health (MDPH) recommended that the CHy investigate the source of the VOCs,
discontinue use of the two contaminated wells, and begin searching for a new
well site. In October 1982, the City hired Gove Associates to Investigate the
TCE contamination in Sturgls 1n an effort to locate Us source. Also, 1n
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October 1982, PCE was first detected in Well PW-1. In May 1983, Gove
Associates issued their report concluding that they were unable to locate the
source of TCE contamination through a limited groundwater Investigation. Also
during May, the City began to Increase the pumping rate of two other wells.
Well PW-4 (located 1n the southeast portion of the City, see Figure 1) and
Well PW-3 (the western well shown on Figure 1).

In July 1983, the City asked the residents to voluntarily limit their drinking
water consumption, In November 1983, TCE was discovered at an Industrial
water supply well (Well No. R4 en Figures 1 and 2) located approximately
2,000 ft northwest of the two contaminated city wells PW-1 and PW-2. In April
1984, the City began using water from a new well, Well PW-5, located on the

south side of the City. Pumpage was discontinued at the wells PW-1 and PW-2,
and was Increased in Wells PW-3, PW-4 and PW-5. In January 1985, TCE was
detected at Well PW-3 located approximately 2,700 ft west of Wells PW-1 and
PW-2. Since January 1985, Well PW-1 has been abandoned, Well PW-2 has not
been used, and Well PW-3 pumpage has been significantly decreased. The City
at present relies primarily on two wells located on the south and southeast
sides of the City (Wells PW-4 and PW-5, respectively) to supply the majority
of Its municipal water requirements. However, during peak periods Well PW-3
1s used to provide up to 25 percent of the municipal water supply. Limited
mixing of water from Well PW-3 1s reported to occur with the other city water
when this well 1s used.

Geology
Sturgis 1s located In an area of extensive glacial outwash approximately 1/2
mile to the south of a recessional moraine belonging to the Sturgis-Kalamazoo
Moralnal System. According to logs from well locations and test borings, two
thick sand and gravel units, that are separated by a clay layer He below the
City. The lower sand and gravel unit 1s the aquifer utilized by the municipal
and Industrial water supply wells and Is 80 to 120 ft thick. It is present
from approximately 60 ft to 190 ft below ground surface, the base of this
aquifer is formed by a thick lacustrine clay.

WARZYN
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The clay layer separating the two sand and gravel units 1s found at a depth of
50 to 60 ft and varies 1n thickness from 15 to 40 ft. This clay layer appears
to be continuous throughout the northern and western portion of the City based
on Information obtained from Individual well logs. The upper sand unit varies
from 50 to 60 ft 1n thickness.

In this area of the state, 200 to 400 ft of glacial material lies above the
Marshall Sandstone of the Osagean Series, and the Coldwater Shale of the
K1nderhook1an Series, which are both Mississippi an 1n age {Western Michigan
University, 1981).

Topography and Hydrology
Maximum topographic relief 1n the City 1s about 40 ft with topographic slope
trending from northeast to south and southwest toward the Fawn River (see
Figure 1). A chain of lakes 1s located to the north and northwest of the
City. The lakes are the source of the Prairie River which flows to the
northeast. To the south of the City, the Fawn River flows to the southwest
and west. A surface water divide, located to the north and east of the City,
follows the margin of the end noralne. Two Intermittent surface streams are
located to the southwest of the City and flow to the southwest. The Nye
Drain, located south of the City, flows to the west.

Hydroqeoloqy
The Sturgls municipal wells utilize a two aquifer system which consists of two
sand and gravel deposits separated by a till deposit, which acts as a
confining layer. Municipal wells pump water from the lower aquifer. A
limited number of monitoring wells Installed In the study area are screened 1n
both the upper and lower sand and gravel units. Static water levels for
monitoring wells Installed 1n the lower aquifer are slightly lower than in
wells Installed in the upper aquifer, suggesting a small downward gradient,
although no well nests have been Installed. In addition to groundwater
recharge from Infiltrating precipitation, Industrial effluent discharge
contributes to groundwater recharge 1n relatively small areas in the
northeastern portion of the City.

WARZYN
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Regionally, in the absence of pumping Influence, groundwater 1s assumed to
flow from the northeast to the west and southwest 1n the vicinity of the City
of Sturgis. This assumption Is based on the location and flow direction of
the Fawn river and general topographic slope. Published studies of the area
are unavailable. Gove and Associates, Inc. of Kalamazoo (1982), 1n a
groundwater study conducted 1n Sturgis, reported that groundwater flow 1s
toward the west and southwest. However, their statement on groundwater flow
direction 1s based on similar surface observations.

During the past three years pumpage from the lower aquifer to the municipal
water supply system varied from 2.2 to 2.6 million gallons per day (mgd),
based on a monthly average. The location of the majority of pumpage has
recently been shifted from Well PW-3, due to the TCE contamination observed 1n
this well. Although Well PW-3 Is still In operation, Its use lias been reduced
significantly over the three year period. Well PW-1 was abandoned, and Well
PW-2 had been removed from service and abandoned (based on discussion with the
City Engineer). Current water supply operations use Wells PW-4 and PW-5 to
provide the majority of the city's water supply. Well PW-3 Is used only
during peak periods. Undoubtedly, local variations in groundwater flow occur
as a result of municipal pumpage. In addition, Industrial wells also use
groundwater from the lower aquifer which causes further variations 1n local
groundwater flow. The historical pumping rates for the Industrial users are
unknown at the present time.

Socioeconomlc
Approximately 10,000 people reside 1n the City of Sturgis and nearly all are
supplied with municipal water. Businesses and Industries located 1n the
vicinity of the contaminated wells Include dry cleaners, metal fabricators,
plastics manufacturers, paper producers, printing establishments, other
factories and a foundry, as reported by TechLaw (1984). Some of the factories
and the foundry have been granted a license by MDNR to dispose of non-contact
manufacturing effluent 1n gravel pits adjacent to their locations.
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The City has, 1n the past, hired various consultants 1n an attempt to locate
the source of the contamination and to locate alternate potable water
supplies. The City has modified pumping schedules to avoid or eliminate the
use of contaminated wells. City officials recognize that continued use of
Well PW-3 may produce water quality 1n excess of proposed drinking water
standards and that this presents a potential threat to public health. Little
or no public concern has been expressed.

Previous Remedial Actions
To date, remedial actions Include a study by Gove Associates who were unable
to Identify the source of contamination. The MDPH water sampling program,
which Initially Identified the problem, has been continued through analysis of
several samples between 1982 and 1986 (See Table 1). In order to replace the
loss of production after removing Wells PW-1 and PW-2 from the system, the
City Installed Well PW-5. The city 1s also contemplating Installation of
another well to replace Well PW-3.

An Industry In the northern portion of the City had 3 of their 4 wells (Wells
Rl, R2 and R4 shown on Figure 2) affected by TCE and PCE. This problem area
has been referred to as the W. Lafayette St. Area In the MDNR's records. The
Industry responded by Installing a new well north of the plant. Although the
new well 1s clean, the Industry Is using carbon adsorption treatment for that
water which 1s used for consumption and as Ingredient water In their
manufacturing process (based on discussion with the plant engineer).

Assessment of Existing Information
Water samples have been collected from the production wells since 1955 by the
MDPH on an Irregular basis. TCE was first detected 1n samples from Wells PW-1
and PW-2 In June 1982. Since then, the production wells remaining 1n use have
been sampled at least on a yearly basis for volatile organic compounds (VOCs)
and Indicator parameters.
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A rapid increase in TCE and PCE concentrations was noted in Wells PW-1 and PW-
2 between 1982 and 1983. Between June 1982 and May 1983. TCE concentrations
in Well PW-1 continuously Increased (with the exception of the 8-20-82 sample)
from 26 ug/L to 152 ug/L, while TCE at Well PW-2 fluctuated between 2 ug/L and
43 ug/L during the same period. PCE was detected only at Well PW-1 and
increased in concentration 1 ug/L to 3 ug/L between September 1982 and May
1983. Pumping at these wells was subsequently stopped.

No VOCs were detected at Well PW-3 between May and December 1983. During this
period the pumping of Well PW-3"was Increased to replace the Wells PW-1 and
PW-2 so that 1t provided approximately 50% of the water supply by 1984. In
January 1985, TCE was Identified at the Well PW-3, 8 months after
discontinuing use of Wells PW-1 and PW-2. The concentration has fluctuated
between 1 ug/L and 6 ug/L at Well PW-3 between January 1985 and May 1986.
The concentrations of Inorganic chemical constituents 1n Individual municipal
wells have remained relatively unchanged through time. However, the chemistry
of the wells 1n the central part of the city (Wells PW-1, PW-2 and PW-3)
differ somewhat from those 1n the southern part of the City (Wells PW-4 and
PW-5). Chloride (13 to 20 mg/L), nitrate (3.1 to 5.6 mg/L), sulfate (38 to
51 mg/L) and hardness (315 to 319 mg/L) concentrations are higher 1n the
central wells than they are 1n the southern wells (Chlor1de:4 to 8 mg/L;
N1trate:0 to 1 ng/L; Sulfate:22 to 32 mg/L; hardness 278 to 309 mg/L). Other
Inorganic parameters (pH, conductivity, alkalinity, calcium, magnesium, sodium
and potassium) are similar at all locations.

In addition to TCE and PCE, HOPH has Identified bromoform and other
trihalomethanes In the water supply. It 1s assumed that these compounds are
the result of 1n-l1ne treatment of the drinking water supply and are not
groundwater contaminants. However, these compounds will be included in the RI
analysis. No other priority pollutants have been detected to date.
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3.2 Project Objectives
The primary objectives of this RI/FS are as follows:

• Determine the extent of contamination to the aquifer which
supplies the city of Sturgls municipal water supply;

• Identify, If possible within the limits of this RI, the
source(s) of the volatile organic compounds (VOCs)
contamination of the aquifer and characterize the source(s)
Identified;

• Evaluate the threat posed by the contamination to the public
health and welfare;

• Develop and select a remedial response(s) to reduce or
eliminate the potential threat to public health.

• Identify alternate well field locations for municipal water
supply that may not be affected by the Identified VOCs
contamination.

3.3 Objectives of Specific Project Elements
The RI/FS Includes seventeen general tasks, each having several subtasks. the
tasks have been outlined as follows:

Task 1 - Previous Investigations and Remedial Actions
Task 2 - Plans and Management
Task 3 - Preliminary Evaluation of Potential Sources
Task 4 - Phase I Site Investigation
Task 5 - Phase II Investigation
Task 6 - Community Relations
Task 7 - Remedial Investigation Report
Task 8 - RI Project Management
Task 9 - Work Plan Revision
Task 10 - Exposure Assessment
Task 11 - Preliminary Remedial Technologies
Task 12 - Development of Alternatives
Task 13 - Initial Screening of Alternatives
Task 14 - Detailed analysis of the Alternatives
Task 15 - Evaluation of Cost-Effective Alternatives
Task 16 - Preliminary Report
Task 17 - Final FS Report

The environmental monitoring and measurement effort covered by this QAPP are
limited to subtasks within Task 3, Preliminary Evaluation of Potential
Sources, Task 4, Phase I Site Investigations and Task 5, Phase II
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Investigation. Tasks 3, 4 and 5 will be performed to gather data which is
needed to accomplish the RI/FS objectives.

The RI will contain the following subtasks that are designed to collect
representative data reflecting conditions on and around the site.

Industrial Site Survey
Preliminary Model Development
Site Investigation Preparation
Water Quality Sampling of Existing Wells
Soil Gas Survey
Well Drilling
Surface Water and Sediment Sampling Investigation
Groundwater Sampling and Aquifer Testing
Groundwater Level Monitoring
Topographic Survey

The specific RI objectives are as follows:

TASK 3 Preliminary Evaluation of Potential Sources

Subtask 3.1 Industrial Site Survey
There are numerous potential source areas of TCE and PCE within the City of
Sturgls Identified 1n the TechLaw Report (1984). Based on the presumed
groundwater flow direction and the observed contaminant distribution, the

likely area for potential source areas has been Identified as an area
approximately north of Chicago road (US Highway 12). Prior to Initiating the
site Investigation at the relatively large plants, a plant survey will be
conducted with the cooperation of each Industry. The Intent of the surveys 1s
to view the operations of the plants and determine where solvents have been
stored, used or disposed on the plant grounds, both under the current
operations and 1n the past. Surveys are currently planned for the Sturgls
Foundry, the Kirsch Company, the Frye Printing Company, United Paper and the

Bandholtz Paint Manufacturing Company.

Additional discussion of Subtask 3.1 can be found in the Work Plan.
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Subtask 3.2 Preliminary Model Development

A preliminary estimate of groundwater flow directions through groundwater flow
modeling will be developed to identify areas which may contain possible
sources. The objectives of the preliminary modeling are:

• To identify possible groundwater flow directions under
variable pumping rates

• To outline plausible contaminant source areas within the zones
of capture of the Wells PW-1 and PW-2 and Well PW-3 prior to'
and during the time each well was contaminated ; :

• To determine whether the same source could account for the
contamination at Wells PW-1, PW-2, PW-3 and the northwest
industry wells

• To identify the aquifer parameters to which the simulated
groundwater flow direction and velocity are most sensitive.
Knowledge of these sensitivities will aMow the investigation
to focus on those areas or parameters that will control
potential remedial actions and the potential changes in
contamination distribution under various alternative pumping
scenarios.

Additional discussion of Subtask 3.2 can be found In the Work Plan.

TASK 4 Site Investigation

Subtask 4.1 Site Investigation Preparation
In preparation for the on-slte gas chromatography (GC) analysis of soil gas
and water quality samples using an on-slte GC, a short method^development and
calibration study will be conducted with the GC 1n the lab. The study will
establish the most efficient and effective methods (I.e. detection limits,
temperature program, column type and standards preparation) to detect TCE and
PCE. The data from the soil gas and water samples analyzed by on-slte GC
will be used only as a guide for well locations and screen placement.
All concentration data will be considered estimated and compound
identifications as tentatively Identified (See Appendix G for methodology).
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Subtask 4.2 Water Quality Sampling of Existing Wells
Thirty-one (31) monitoring and water supply wells be sampled for water
quality. The purpose for this sampling and analysis 1s to provide Information
on existing site conditions at the beginning of the study. These data are
intended to be used in characterizing the nature and extent of contaminants
and evaluating potential remedial actions.

VOC samples will be analyzed using CLP SAS by GC/MS to provide Information on
the existing water quality conditions on the site. The requested SAS will
provide lower detection limits than those available using routine CLP
protocols. Lower detection limits are required for this study to adequately
define the extent of groundwater contamination and potential risks associated
with its consumption. See Appendix D for the CLP SAS methodology for VOCs.

In addition, samples will be analyzed by CLP SAS for the following water
quality parameters: (See Appendix D for methodology).

Sodium (dissolved)*
Potassium (dissolved)*
Calcium (dissolved)*
Magnesium (dissolved)*
Alkalinity
Sulfate
Chloride
Nitrate N1trite-N
TKN
TOC

* filtered through 0.45 micron filter paper prior to preservation.

TOC will be used as a non-specific Indicator of organic carbon concentration.
It will be used in conjunction with results of VOCs analyses to Indicate the
extent to which organic compounds have been identified and as an Indicator of
total carbon that may require treatment. Because low levels are anticipated,
lowest available detection limits are requested. The other parameters listed
above, constitute major expected dissolved groundwater components. These will
to establish spatial differences in groundwater characteristics and as an aid
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1n defining flow patterns and the degree of Interaction between aquifers. TKN
Is used with n1trate-n1trite data as a nonspecific indicator of other than
nitrate-nitrite nitrogen. These forms may include ammonia and organically
combined nitrogen. These data will be used as an indicator of redox status of
the system and as an indicator of total potentially available nitrogen
supplies in the groundwater system.

Field measurements for pH, specific conductance and temperature will also be
made on these samples. Specific conductance will be used with indicator
parameters to check completeness with which ionized species have been
identified. PH will be used to aid Interpretation of groundwater chemistry
including speclation and potential solid phases that may be control ing
solubility of dissolved species. See Appendices Cl and C3 for methods.
Additional discussion of Subtask 4.2 can be found in the Work Plan.

Subtask 4.3 Soil Gas Survey
Soil gas sampling will be conducted 1n order to help Identify potential source
areas and 1n an attempt to map the distribution of the plume that may be
present at the water table surface 1n the immediate area of a potential
source. Results of on-s1te GC analyses of the soil gas samples will be used
only to guide the selection of well locations. Soil gas sampling will consist
of driving a probe to a depth of approximately 3 ft, purging the sampling
probe and tubes and collecting a sample in a glass gas vial. The sample will
be returned to the on-site GC for analysis. Soil gas sampling will be
conducted at 14 locations where TCE and/or PCE is believed to be (or have
been) used. Figure 3 shows the locations of the soil gas sampling. Table 2
1s a 11st of the sites planned to be surveyed. A total of 82 soil gas samples
will be collected for the purpose of evaluation of potential sources. If
contaminated sources are located, additional soil gas samples may be collected
to aid well locations. The samples will be analyzed for VOCs. See Appendix G
for methodology. All field locations will be documented 1n the field
sampler's logbook. All analytical results will be documented in the GC
operator's logbook.
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Subtask 4,4 Well Drilling
Eleven monitoring wells at seven locations are planned based on the vertical
and horizontal placement of the pumping wells and the locations of potential
contaminant sources Identified through present and past Industrial practices
1n the area. Locations for these wells are shown on Figure 2. The rationale
for these locations 1s presented In Table 3. Seven other wells will be
located based on the results of the soil gas survey and on-s1te groundwater
quality sampling and analysis. Therefore, only 11 of the 18 planned wells
havejpeclflc locations for this QAPP.

Split spoon sampling will be done at the deepest well 1n each nest on a 5-ft
Interval to a depth of 25 ft and a 10-ft Interval to the bottom of the hole or
at changes 1n soil type. All samples will be logged by the geologist or
geotechnlcal engineer present at the drilling rig. Each of the deep wells
will be logged using a natural gamma ray logging tool, a Mount Soprls 1000C
unit. The gamma ray log will provide Information on the clay content of the
formations penetrated and will be used 1n selecting the vertical position of
the well screen (See Appendix F.)

Eighty-one water quality samples will be collected during drilling of wells
listed 1n Table 3. Sampling locations through both upper and lower aquifers
will be selected to help Identify the plume distribution prior to setting the
well screen. These samples will be analyzed using an on-s1te GC (See Appendix
G for methods). The data will be used to help position the well screen of the
well being drilled and locate additional wells. All data will be considered
estimated and tentatively Identified. An on-slte GC 1s used for this
screening analysis because of: 1) the low concentrations expected 1n portions
of the aquifer, 2) the low reliability of field Instruments 1n uncontrolled
field conditions, 3) the large depth and cost of drilling up to 150 feet)
requires the need for reliable, low detection analyses prior to setting the
well screen. Thirty-eight (38) of the above mentioned samples will be
submitted for laboratory GC/MS analysis by CLP SAS (See Appendix D for
methods). These samples are to be analyzed using methods consistent with the
analyses of groundwater samples collected 1n Subtask 4.6 and will serve to
confirm results of field GC analysis. The method requested 1s designed to
provide lower detection limits than CLP RAS protocols.
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Subtask 4.5 Surface Water and Sediment Investigation

Eight surface water and eight sediment samples will be collected from a total
of four gravel pits, disposal pits and non-contact effluent discharge points
1n the potential source area(s) to determine 1f TCE and/or PCE have been
released. A surface sediment sample will be collected at each surface water
sample location. The distribution of samples between the four locations will
be based on results of the Industrial site surveys and will be approved by the
MDNR project manager.

All surface water samples will be analyzed for volatile organic compounds by
CLP SAS. See Appendix 0 for methodology. Surface waters will be unflltered.
The Intended data use for VOCs results for this project require the detection

• limit (OL) for TCE to be considerably less than the enforcement standard (Safe
Drinking Water Act HCL of 5 ug/L). To obtain lower DLs the SAS provided 1n

I Appendix 0 uses a 25 ml purge volume. -In addltlon.-curfaec-water samples will
be analyzed for pH, specific conductance and temperature in the field (See
Appendices Cl to C3). Sediment samples will be analyzed for VOCs CLP RAS.

L All the surface water and sediment data are Intended to be used in
characterizing the nature and extent of contaminants and evaluation of

i potential remedial actions.

Subtask 4.6 Groundwater Sampling and Aquifer Testing
I In addition to the sampling performed 1n Subtastcs 4.2, 4.3, and 4.4; 18

monitoring wells (Installed during Subtask 4.4), 17 pre-existing monitoring
| wells, 3 test wells, and 11 production wells will be sampled. Table 4

provides a summary of sampling and analysis. These samples will form the
basis for RI analysis including source identification, nature and extent of
contamination, determination of the mass of contaminants present and the

: evaluation of potential remedial dciton alternatives 1n the FS.

Groundwater samples will be analyzed for the following water quality
) parameters by CLP SAS (see Appendix D for methods descriptions).

WARZYIM
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VOCs
Sodium (dissolved)*
Potassium (dissolved)*
Calcium (dissolved)*
Magnesium (dissolved)*
Alkalinity
Sulfate
Chloride
Nltrate-Nitrite-N
TKN
TOC

* filtered through 0.45 micron filter paper, prior to preservation.,

Intended use of data 1s the same as that described for the Initial sampling
round (Subtask 4.2). Field measurements for pH, specific conductance and
temperature will also be made on these samples (See Appendices Cl and C3).

In addition to the above parameters, 10 samples will be selected for analysis
of the HSL seml-volatlles, pesticides, PCBs, metals and cyanide by the CLP RAS
(See compound list 1n Tables A-l and A-2). The samples selected for analysis
will represent water quality 1n potential source areas, downgradlent of
potential sources, and upgradlent of potential sources. These locations will
be selected based on results of the field analyses (soil gas and water quality
sampling during drilling) and observations during drilling.

The Intended data use for volatile results for this project requires the
detection limit (DL) for TCE to be considerably less than the enforcement
standard (Safe Drinking Water Act MCL of 5 ug/L). To obtain lower DLs, the
SAS provided 1n Appendix D uses a 25 ml purge volume.

Hydraulic conductivity tests will be conducted on 20 wells. The wells to be
tested will be determined during and after the drilling program. The tests
will be performed 1n water table wells by removing a slug of water from the
well and measuring recovery through the use of a pressure transducer and data
logger. The data collected will be used to calculate the hydraulic
conductivity of the aquifer (See Appendix E).

WARZYN
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Subtask 4.7 Groundwater Level Monitoring
At the completion of the well Installation program, water levels will be
measured at all on-site wells. Water levels will be measured concurrent with
each groundwater sampling effort. Four additional rounds of water levels will
be collected during the course of the RI to record fluctuations in water
levels. Groundwater levels will be measured to determine vertical and
horizontal groundwater hydraulic gradients at the site. A water level
measurement will be taken using a fiberglass tape measure fitted with a
sounding device.

Subtask 4.8 - Location and Elevation Survey
A location and elevation survey of all monitoring and production wells will be
performed by Kumar Malhotra and Associates, Inc. (KMA) during the site
investigation. Elevations will be obtained for the top of well casings to
±0.01 ft, and the ground surface to ±0.1 ft at all borings. The location and
elevation survey will note other pertinent site features which may affect
groundwater flow or contaminant distribution, such as surface water bodies and
specific contaminant source areas.

3.4 Project Schedule
A project schedule from the Work Plan 1s presented in Table 5. The final RI
report is scheduled to be completed within 58 weeks after initiation of field
work (dependent on CLP testing time and scope of Phase II) and the FS within
an additional 11 weeks. Project quality assurance audits are scheduled during
both the RI and FS phases.

3.5 Intended Use of Data
Previous investigations at Sturgis Municipal Well Field have indicated
contamination of groundwater. The extent of contamination is, however, not
currently known. The data collected will be used to Identify sources of VOC
contamination of the aquifer, characterize the extent of environmental
contamination and assess the Importance of any current or potential
contaminant releases on public health, welfare and/or the environment. The
only known route of contaminant migration in the area is via groundwater.

VWtRZYN
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This route as well as direct and Indirect contact with soil, sediment and
surface water will be Investigated.

In addition to data collected to characterize contaminant extent, supporting
data needed to evaluate potential containment and treatment alternatives will
be obtained. These data Include physical properties of subsoil and the local
aquifer.

Some data collected using direct reading, portable Instruments will be used
primarily for health and safety purposes. Soil gas and groundwater data
obtained from the on-site GC will be used only to guide the selection of well
locations. Results from the on-s1te GC are Intended to be used for screening
purposes only.

3.6 Sampling Summary
Table 4 provides a summary of all anticipated sampling that will occur in
conjunction with the RI/FS at Sturgls Municipal Well Field. The table is
compiled by subtasks, matrix type and phase of study 1n which samples are
collected. The table lists parameters, the number of samples to be collected,
the lab analyzing the samples and the number of QC samples.

4.0 Pro.lect Organization and Responsibility

4.1 Overall Responsibility

• Steven Luzkow - Project Administrator, MDNR
• Frandne Allans - Remedial Project Manager, USEPA Region V
• Kenneth J. Qulnn, Project Manager, Warzyn Engineering Inc.
• Dan Hall, Project Administrator, Warzyn Engineering Inc.
• RI/FS Reports and technical memoranda prepared by Warzyn

Engineering Inc.

4.2 Monitoring and Sampling Operations and QC

• Principal Engineering Firm - Warzyn Engineering
• Drilling - Exploration Technology, Inc.
• Sampling and Monitoring - Supervised by Warzyn Engineering

Inc. with assistance from C.C. Johnson/Maihotra and Engineers
International
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Surveying - Organized by C.C. Johnson/Maihotra with QC by
Warzyn Engineering Inc.,

Quality Control - Richard Maurer Warzyn Engineering Inc.
(Quality Assurance Officer) or his designate.

4.3 Laboratory Analysis and QC

• Contract Laboratory Program (RAS and SAS) Contact-CPMS, CRL,
Region V
- VOCs (SAS and RAS)
- Alkalinity, chloride, sulfate, nitrate-nitrite, TKN, TOC,

calcium, magnesium, sodium and potassium
• Field analysis of pH, specific conductivity and on-s1te GC

screening - Warzyn Engineering - Michael Unskens, Lab
Director

4.4 Specialized Responsibilities for Laboratory Services

Contract Laboratory Program (CLP)

• CLP Routine Analytical Services (RAS)
- Request Initiated by Warzyn
- Support Services Branch, Office of Emergency and Remedial

Response, U.S. EPA headquarters - overall management of CLP
- U.S. EPA EMSL, Las Vegas - Quality Assurance oversight of

C'.P laboratories
- Final data review of U.S. EPA Region V Contract Project

Management Section, CRL
- Review of tentatively Identified compounds and assessment of

need for confirmation by Warzyn

• CLP Special Analytical Services (SAS)
- Requests Initiated by Warzyn
- Requests coordinated though U.S. EPA Region V Environmental

Services Division or U.S. EPA Region V Remedial Response
Branch or U.S. EPA RPM

- Review of SAS specification U.S. EPA Region V QA office and
CRL

- Final data review by U.S. EPA Region V CPMS, CRL.

4.5 Quality Assurance

• Overall QA Respons1b1l1ty-Warzyn Quality Assurance Officer
(QAO)

• Warzyn and Warzyn subcontracted act1vit1es-MDNR, U.S. EPA
Region V

• CLP RAS
(1) Support Services branch, OERR, EPA headquarters
(2) EML Las Vegas, EPA
(3) CPMS, CRL
(4) EPA Region V QAO
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• CLP (SAS)
(1) CPMS, CRL
(2) Region V. QAO
(3) Warzyn

• Field Analysls-Warzyn

4.6 Performance and Systems Audits

• Field operations - QA officer, Warzyn Engineering
• CLP-Support Services Branch, OERR, EPA and EMSL-Las Vegas EPA
• Evidence Audit - MDNR and NEIC, U.S.

EPA

A project organization chart 1s shown on Figure 6.

5.0 Quality Assurance Objectives
The majority of samples collected during this study will be used to
characterize the nature and extent of contamination at the site. The overall
QA objective of these samples 1s to develop and Implement procedures of field
sampling, cha1n-of-custody, laboratory analysis and quality control (QQ
reporting that will provide legally defensible results of documentable
quality. These data will be used to Identify the nature and extent of
contamination 1n the aquifer, Including the source area(s), evaluate potential
remedial actions and evaluate potential risks to human health and the
environment. Specific procedures to be used for sampling, cha1n-of-custody,
calibration, laboratory analysis, reporting, Internal quality control, audits,
preventatlve maintenance and corrective actions are described 1n other
sections of this QAPP. This section defines the goals for the QC effort
(accuracy, precision, and sensitivity of analyses and completeness,
representativeness and comparability of measurement data) for these
measurements.

In addition to samples collected to characterize the nature and extent of site
contamination, VOCs data will be collected using a field GC to aid 1n sampling
location selection for site characterization work. Data will be reported, but
any compounds detected will be considered tentatively Identified and
concentrations estimated. Sample documentation will be limited to the
Information contained in entries to field and laboratory notebooks and sample

container labels. VWVRZYN
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5.1 Level of Quality Control Effort

5.1.a Field Sampling Program
The quality of data from the field sampling program will be evaluated through
the collection of field duplicates, matrix spike/matrix spike duplicates and
field and trip blanks. Duplicate samples will be used to assess the combined
effects of sample collection, handling and analysis on data precision. Blank
samples will be used to check for procedural contamination or ambient
conditions at the site that may cause contamination. The. general level of
effort for all matrices will be-one field duplicate per 10 Investigative
samples, one field blank per 10 Investigative samples. However, field blanks
will be collected at a frequency of one per collection method per sampling
time. For organlcs analysis of water samples, additional sample volume will
be collected for matrix spike/matrix spike duplicate analyses at a frequency
of one per 20 Investigative samples. One trip blank will be Included with
each batch of water samples for volatile analysis.

Accuracy and reproduclbllHy standards for survey activities will be
consistent with those given 1n the standard survey reference. Classification
Standards of Accuracy and General Specifications of Geodetic Control Surveys.
All horizontal locations will be obtained to an accuracy of ±0.1 foot.
Vertical elevations will have an accuracy of ±0.1 foot for the ground surface
and ±0.01 foot for well casings.

S.l.b Laboratory Analysis
Surface water, sediment and the majority of groundwater samples collected will
be analyzed using the USEPA Contract Laboratory Program (CLP). The level of
laboratory QC effort for CLP Special Analytical Services (SAS) Analyses is
described In the Individual SAS Requests, attached 1n Appendix D. The QC
goals of CLP RAS are established under guidelines stated 1n Invitation for Bid
(IFB) documents WA-85-J664/J680 for organlcs and WA-85-J838/J839 for
inorganics.

WARZYN
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S.l.c Field Measurement of pH. and Specific Conductance and VOCs by Field GC
Level of QA effort for field measurement of pH will consist of precalioration
using two buffer solutions and calibration verification at regular intervals
(at least every ten samples).

Level of QA effort for specific conductance measurements will consist of
initial and continuing (at least every ten samples) calibration verification
using a standard solution of known conductivity.

Level of QA effort for the field GC will consist of initial calibration and
continuing calibration verification afer every 10 samples. Maintenance and
procedures of operation are described in Appendix G.

5.2 Accuracy. Precision and Sensitivity Analyses
Ten groundwater samples will be analyzed for EPA hazardous substances 11st
(HSL) organlcs and Inorganics (Tables A-l and A-2) using the Contract
Laboratory Program (CLP RAS). Eight sediment samples will be analyzed for
VOCs only by CLP RAS. The QA objectives of analysis with respect to accuracy,
precision and sensitivity are to achieve acceptable data based on specified
performance criteria. Accuracy.and precision requirements and method
detection limits for CLP RAS protocol analysis are described 1n IFB's WA-
85-J664/J680 for organlcs and WA-85-J838-J839 for Inorganics. The remainder
of the groundwater and surface water samples will be analyzed by CLP SAS.
Accuracy and precision criteria and required detection limits for CLP SAS
proposed analyses are listed with method descriptions In Appendix D.

Accuracy of field measured pH will be judged from agreement of instrument
readings with standard buffer solutions. Agreement with standards will be
within ±0.05 pH units and field measurements will be made to 0.01 unit.
Measurement precision will be estimated by periodically (1 per 10 samples)
making duplicate readings, which are expected to agree within 10 RPD. If the
Instrument fails to calibrate or meet performance criteria, 1t will be
replaced.
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Accuracy of the conductivity meter will be enhanced by initial and periodic
calibration verification with a check standard solution. Precision will be
estimated by making duplicate readings at a frequency of 1 per 10 samples.
Agreement with the check standard will be within 5% or the Instrument will be
replaced.

Accuracy of the field GC will be assured by Initial calibration and continuing
calibration verification with a check standard. Precision will be estimated
through analysis of duplicate samples. Specific performance criteria are
listed with the method description 1n Appendix G.

5.3 Completeness, Representativeness and Comparability
It 1s anticipated that at least 95X of analyses will provide results meeting
acceptance criteria. Sampling methods and locations are designed to provide
results representative of the matrix at the sampling point. Analytical
methods used will provide comparable data which will supplement prior data
collected at the site.

5.4 Field Measurements Not Involving Sample Collection
Measurement data will be generated In many field activities that are
Incidental to collecting samples for analytical testing or unrelated to
sampling. These activities Include, but are not limited to, the following:

• Documenting time and weather conditions,
• Semi-quantitative total organic vapor screening of soil and

water samples using a photo1on1zat1on detector (e.g. HNu or
equivalent) or a flame 1on1zat1on detector (e.g. OVA)

• Determining depths In a borehole or well
• Natural gamma ray logging (Mount Sopris 1000C)
• Verifying well development and pre-sampl1ng purge volumes

The general QC objective for such measurement data 1s to obtain reproducible
and comparable measurements to a degree of accuracy consistent with the
intended use of data through the documented use of standardized procedures.

WARZYN
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Screening of soil and water samples and monitoring for health and safety
purposes using photo-or flame-ionization detectors will be performed in
accordance with manufactures Instructions (see Appendices C-5, C-6 and C-7).
Each will be calibrated prior to use. If Instruments fall to calibrate, they
will be replaced.

Depths will be determined by using a steel sounding device attached to a tape
measure. Level of QA effect for these measurements will be limited to taking
multiple readings at Individual site locations.

Gamma ray logs will be made In accordance with manufacturers Instructions.
Level of QA effort will be limited to calibration prior to each logging to
assess data comparability among boring locations.

Purge volumes will be estimated to the nearest gallon by collecting purge
water 1n five gallon buckets.

6.0 Sampling Procedures
Procedures to sample soil, sediment, surface water and groundwater at the
Sturgis Municipal Well field site are described in the Sampling Plan
(Appendix B). Containers, preservatives, holding times, transport and storage
methods are summarized In Table 6. Additional sample volumes (3X) will be
taken for matrix spike/matrix spike duplicate analysis at a frequency of 1 per
20 samples.

7.0 Sample and Document Custody Procedures
7.1 Field Documentation
Chain of custody protocol used will follow guidelines detailed 1n NEIC
Policies and Procedures, (EPA-330/9-78-001R, May 1978, Revised May 1986).
This will include use of chaln-of-custudy forms, custody seals, sample tags,
organic and inorganics traffic reports, and field notebooks for sample
documentation. The latter will Include sampling time, location, tag numbers,
samplers, pertinent PID readings, weather conditions and any field
modifications of sampling strategy.
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For field GC analyses, sample documentation will be limited to container
labels and documentation 1n samplers and analysts notebooks. This
documentation wfN Include the transfer by the sampler and receipt by the
analyst, respectively.

7.2 Laboratory Chain of Custody
All laboratory analyses will be performed by either CLP RAS or CLP SAS. Under
this program, performing laboratories are required to have written and
approved standard operating procedures detailing 1n-house sample
documentation. Requirements Include, at a minimum, sample tags, custody
records, analysts logbook pages, bench sheets, chromatographlc charts,
computer printouts, raw data summaries, instrument logbook pages,
correspondence and a document Inventory.

7.3 Final Evidence File
All original data generated through the CLP will be retained by the EPA.
Copies of CLP data and all original field data will be transferred to the
HDNR. The MDNR will maintain and provide a custodian for the final evidence
file. Upon completion of the project, MDNR will audit the evidence file to
assure completeness.

8.0 Calibration Procedures. Frequency and Preventatlve Maintenance for Field
Instruments

All Instruments will be Inspected and calibrated at Warzyn's analytical
laboratory prior to being taken to the field. Calibration and maintenance of
pH and specific conductance meters are detailed 1n Appendices C-l through C-4.
In the field, the pH meter will be calibrated using the two-buffer
standardization method prior to use and recalibrated to pH 7 buffer every
fifth sample. The conductivity meter will be tested dally using a check
standard. If readings vary more than 5% from expected values the unit will be
replaced.

The Field GC will be Inspected and calibrated 1n the field pilot study.
Calibration and maintenance of the field GC are discussed in Appendix G.
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Calibration of survey Instruments used for health and safety purposes will
follow procedures recommended by the manufacturer (Appendices C-5 through C-
7). The HNu and TIP will be calibrated at the beginning of each work day
using standard calibration gas (Isobutylane) supplied by HNu. The OVA will be
calibrated once per month using methane as specified by the manufacturer,
unless conditions warrant more frequent calibration. These conditions might
Include extensive use of Instruments, particularly rough treatment or
alteration of Initial calibrations conditions.

9.0 Analytical Services

9.1 CLP RAS

A. Analytical and Calibration Procedures
Sediment samples collected during this project will be analyzed for HSL
volatiles using CLP RAS (See Table A-l). Selected groundwater samples will be
analyzed for the complete CLP HSL target compound 11st (Tables A-l and A-2).
All analyses will conform to the guidelines in the User's Guide to the U.S.
EPA Contract Laboratory Program and to those specified 1n IFB's WA-85-
J664/J680 or organlcs and WA-85-J838/J839 for Inorganics. The analytical
results for organlcs and Inorganics 1n soil and sediment samples should be
reported on dry-weight basis.

B. Internal Quality Control
Internal Quality Control procedures for sediments will follow the guidelines
In the CLP and specified 1n IFB's WA-85-J664/J680 for organlcs and
WA-85-J838/J839 for Inorganics. Field and trip blanks and duplicates will be
collected to check for any sample contamination resulting from field sampling
equipment and to check data precision, respectively.

C. Performance and Systems Audit
Performance and systems audits for CLP, are the responsibility of the Support
Services Branch, OERR, EPA and of EMSL-Las Vegas, EPA.
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D. Data Assessment/Validation
The assessment/validation 1s the responsibility of CPMS and the CRL QC
coordinator. The fraction of analysis results meeting specified QC-cr1ter1a
(data completeness) will be checked by Warzyn and the SMO. Where test data
have been reduced, the method of reduction will be described.

Data validation will be performed using guidelines developed 1n Technical
Directive Document No. HQ-8410-01, Laboratory Data Validation, Functional
Guidelines for Evaluating Organlcs Analyses, May, 1985, .for organlcs analyses
and those developed 1n Laboratory Data Validation, Functional Guidelines for
Evaluating Inorganics Analyses, November, 1985, for Inorganics.

E. Accuracy and Precision Definitions
Accuracy and precision definitions for analyses performed by CLP, RAS, are
listed In IFB No.'s WA-85-J664/J680 and WA-85-J838/J839.

F. Corrective Action
If Quality Control Audits result In the detection of unacceptable conditions
or data, the CPMS will be responsible for developing and Initiating corrective
action. The QAM will be notified 1f non-conformance Is a program significance
or requires special expertise not normally available to the project team.
Corrective action may Include:

• Re-analyzing the samples, 1f holding time criteria permits,
• Resampling and analyzing,
• Evaluating and amending sampling and analytical procedures,

and/or
• Accepting data, acknowledging the level of uncertainty.

9.2 CLP SAS

A. Analytical and Calibration Procedures
Analytical procedures for samples analyzed by SAS are specified 1n SAS-
Regional Request Forms (Appendix D). Any calibration of Instruments will
follow procedures specified 1n analysis methods cited, except where noted on
SAS requests.
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B. Internal Quality Control
Quality control requirements for each of the SAS analyses are specified 1n
Appendix 0. Field Blanks and duplicates will be collected and submitted for
analysis to determine if any sample contamination 1s due to field sampling
equipment and to check data precision, respectively.

C. Performance and Systems Audits
Systems audits and required performance limits are specified for each CLP, SAS
analysis 1n Appendix D.

D. Data Assessment/Validation
The assessment/validation of data accuracy and precision Is the responsibility
of CPMS and CRL QC coordinator. The fraction of analyses results meeting
specified QC-cr1ter1a (data completeness) will be checked by Warzyn and the
SMO. Where test data have been reduced, the method of reduction will be
described. Performance criteria for data validation are listed with methods
descriptions 1n Appendix 0.

E. Accuracy and Precision Definitions
Accuracy and precision definitions are specified for each CLP, SAS analysis 1n
Appendix D.

F. Corrective Actions
If quality control audits detect unacceptable conditions or data, samples
should be re-analyzed 1f holding time criteria permit. The Program
Coordinator (Charles Elly or Jay Thakker) of the Contract Project Management
Section will be contacted by the performing laboratory 1f requirements are not
met upon reanalysis of samples.

10.0 Quality Assurance Reports
No separate QA report for this project 1s planned. The final RI report and FS
report will contain separate sections that summarize quality of data collected
during the project.

WARZYN
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TABLE 1

HISTORICAL VOC CONCENTRATIONS (ug/1)
CITY WATER SUPPLY
STURGIS. MICHIGAN
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K1rsch Jackson Layne
Location PW-3 PW-1 PW-2

City Hall* Chicago Rd*
City City

Oaklawn Lakevlew Supply Supply
PW-5 PW-4 Location Location

Date

10-June-82

29-June-82

20-Aug-82

30-Sept-82

ll-Jan-83

31-May-83

9-Dec-83

4-Apr1l-84

6-Apr11-84

15-Jan-85

29-Jan-85

ll-July-85

13-May-86

0-0-0

0-0-0

0-0-0

0-4-0

0-3-0

0-6-0

0-6-0

7-26-0

0-74-0

0-4-0

0-103-1

3-152-3

10-29-0

0-11-0

0-43-0

0-28-0

9-2-0

11-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-3-0 1-38-0

these samples were taken from the municipal water supply system,
- the concentrations (ug/1) are 1n the following order: total trlhalomethanes

TCE-PCE

[jap-600-71a]



TABLE 2

Proposed Soil Gas Sampling Sites
Sturgls Well Field RI/FS
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Location No.

1

8

10

11

Name/Type of Business

Sturgls Tool and Die, Inc.
817 Broadus; 313 Susan Ct.
(Metal Fabrication)

Klrsch Company
309 Prospect, 400 E. Hatch
(Metal Fabrication)

Diamond Gear and Engineering
203 Ulm Street
(Metal Fabrication)

Los1nsk1 Mold-Tool and Die
925 Clay Street
(Metal Fabrication)

Sturgls Foundry Corporation
800 and 100 W. West St.
(Foundry)

Disposal Area Behind
Parma Tube Corporation
1008 W. Progress St.
(Metal Fabrication)

Wade Electrical Products Company
211 Jacob St.
(Electrical Parts, Solvent Distribution)

City Park West Power Plant
(Possible former disposal site)
200 Blk. W. Chicago Road

Total Number
of Samples

Inc.

Fabrication)

Transogram-Mldwest,
501 Jacob Street
(Plastics and Metal

J&W Products, Inc.
807 W. West Street
(Metal Fabrication)

Sturgls Electric Motor Service
703 N. Centervllle Road
(Motor repairs, metal1z1ng)

15

15
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Table 2 (continued)

Total Number
Location No. Name/Type of Business of Samples

12 United Paper Company 5
1 United Drive
(Paper Products)

13 Bandholtz Paint Mfg. Co. 9
121 N. Nottawa St.
106 Pleasant Avenue
(Paints and Solvents)

14 Area of McKee and Centervllle Rd 10
Numerous Metal Fabrications

Total Number of Samples 82
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TABLE 3

Proposed Well Locations and Their Rationale
Sturgis Well Field RI/FS

Well No.l Total Drilling (ft) Rationale

W-1S, 0* 200 To examine water quality on the
former site of a potential TCE user.

W-2S, 0 200 To characterize groundwater flow and
water quality to the east of the
contaminated power plant (Jackson and
Layne) wells in the vicinity of a
potential source area.

U-3S 50 With TW-83A, will examine groundwater
flow parameters at a location between ,
industrial pumping wells (R-wells)
and the power plant wells.

U-4S 50 To augment an existing monitoring well
installed by Gove Associates, Inc.
W-4S will monitor groundwater flow in
the upper aquifer.

W-5D 150 To augment an existing monitoring well
installed by Gove Associates, Inc.,
W-50 will monitor groundwater flow and
water quality 1n the lower aquifer.

W-6S, D 200 To characterize general water quality
and vertical hydraulic gradients to
the northeast of contaminated municipal
Well PW-3.
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TABLE 3
(Continued)

W-7S, 0 200 To examine water quality and ground-
water flow to the west of a series of
contaminated industrial water supply
wells in an industrial park with several
potential source areas.

Total with
Planned Locations 1050

Discretionary

W-8S.D

W-9S.D

W-10S.D

W-11D

Total
Discretionary 1800

1. Nested wells designated as

S - Shallow well in the upper aquifer - 50 feet deep
D - Deep well in the lower aquifer - 150 feet deep

2. Total discretionary drilling footage is based on unit costs for drilling
and well placement specified. Actual number and depth of wells Implemented
in the field may be different.

[cmj-37-2]



1)

Matrix
Field
Parameters

2)

Groundwater exist- pH specific con-
Ing wells, Sub- ductlvlty, temp-
task 4.2, Phase I erature

Groundwater new pH specific con-
and existing wells ductlvlty, temp-
Subtask 4.6 erature
Round One

Surface Water
Subtask 4.5
Phase I

Sediment
Subtask 4.5
Phase I

pH, specific con-
ductivity temp-
erature

3)

Lab

CLP SAS
CLP SAS

CLP SAS
CLP SAS

CLP RAS

CLP SAS

CLP RAS

TABLE 4
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

STURGIS MUNICIPAL WELL FIELD

Number of
Samples

23
23

49
49

10

Duplicates Blanks
F1eld(?) Tr1p(?)

Blanks

2

4) 5) 6)
Matrix Test

MS/MSD Total Parameters

.2. 35 VOC
4* 29 Akal.. Sulfate

Chloride, Nitrate
+ Nitrite, TKN,
TOC, Ca, Mg

.3 65 VOC
59 Akal.. Sulfate

Chloride, Nitrate
ft Nitrite, TKN, TOC
Ca, Mg

1 14 VOCs consistent with CLP
RAS protocols

BNA extractables consistent
with CLP RAS protocols

Pestlcldes/PCBs consistent
with CLP RAS protocols

Metals consistent with CLP RAS
protocols filtered samples

Cyanide consistent with
CLP RAS protocols

13 VOC

13 VOC

Soil Gas
Subtask 4.3
Phase I

Groundwater
during drilling
Subtask 4.4
Phase I .

Groundwater new
and existing
wells, Subtask
4.6, Round Two

On-slte GC
VOC-screen

On-slte GC
VOC-screen

pH, specific con-
ductivity, temp-
erature

Field GC

Field GC
CLP SAS

CLP SAS
CLP SAS

82

81
38

49
49

82+ VOC

97 VOC
49 VOC

65 VOC 0
59 Akal.. Sulfate,

Chloride, Nitrate &
Nitrite, TKN, TOC,
Ca, Mg

*
** Duplicates, blanks and spikes will be analyzed on a per day basis for on-slte GC analyses as outlned 1n Appendix G.

As outlined 1n Appendix D SAS requests.
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SUMMARY OF SAMPLING
(cont.)

1) All samples are to be considered low concentration

2) Field parameters run by Warzyn sampling personnel
All samples for metal analysis will be filtered prior to preservation.

3) Contract Laboratory Program, RAS, SAS

4) Triple of normal volume will be collected for matrix spike/matr1x
spike duplicate analysis

5) Matrix totals Include extra samples required for matrix spike/
matrix spike duplicate analyses for organics.

6) See Appendix D for requested analysis methods.

7) Field and trip blank numbers are estimated. Actual numbers may vary based
on field conditions.

12686.00
SGW/sss
[sss-600-49d]
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TABLE 6

SAMPLE QUANTITIES, BOTTLES, PRESERVATIVES AND PACKAGING
FOR SOIL, SEDIMENT AND WATER SAMLES FROM STURGIS MUNICIPAL WELL FIELD

Analysis

WATER AND LIQUIDS

Routine Analytical Services (RAS)
Low Concentration (QrganlcsT

Acid Extractives, base/neutral
extractables, pesltlcldes/PCBs

Volatlles

Bottles and Jars Preservation Holding time Volume of Samples Shipping Normal Packaging

Two 80 oz.
aaber bottles
(teflon-lined caps)

One 120-Ml volatile
organic analysis

Iced to 4*C

Iced to 4«C

5 days until
extraction

7 days

Fill bottle to
neck

Fill completely
no headspace

Federal Express
Priority I

Federal Express
Priority I

No. 1 foam liner
or vermlcullte

No. l foam liner
or vermlcullte

Low Concentration (Inorganics)

Metals

Cyanide

One 1-1 Her high
density polyeth-
ylene bottle

One 1-liter high
density polyeth-
ylene bottle

Filter through
0.45 urn filter
HN03 to pH <2
Iced to 4*C

6N to pH >12
NaOH,
Iced to 4»C

6 months

14 days

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Federal Express
Priority I

Federal Express
Priority I

No. 2 foam liner
or vermlculUe

No. 2 foam liner
or vermlculate

•o o 73
fu Cu (D
(Q rt <

CO O

O CO



TABLE 6
(cont.)

Analysis

Special Analytical Services (SAS)
Water

Low Concentration (Organlcs)

Volatile;

Bottles and Jars Preservation Holding time Volume of Samples Shipping

One 120-nl volatile
organic analysts
(VOA vials)

Iced to 4»C 7 days Fill completely
no headspace

Delivered dally
to performing
laboratory

Normal Packaging

No. 1 foam liner
or vermlculUe

Low Concentration (Inorganics)

TKN, TOC, Nitrate + Nltrlte-N

Sulfate, Chlorides, Alkalinity

Metals

One 1-liter high
density polyethylene
bottle

One 1-liter high
density polyethylene

One 1-liter high
density ployethylene

1:1
H2S04 to pH <2
Iced to 4*C

Iced to 4*C

28 days

28 days (14
days for
alkalinity)

Filtered through 6 months
0.45 urn filter,
1:1 HN03 to
PH<2
Iced to 4»C

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Fill to shoulder
of bottle

Federal Express
Priority I

Federal Express
Priority I

Deliver dally
to performing
Laboratory »

VermlculUe

No. 2 foam liner
or vermlculUe

VermlculUe

SOILS AND SOLIDS

Routine Analytical Services (RAS)
Low or Hed Concentration (Organlcs)

Volatlles

[sss-600-49f]

Two 120-ml VOA vials Iced to 4«C 7 days Fill completely
no headspace

Federal Express
Priority I (Med
w/attached ship-
per's certificate
for restricted
articles)

VermlculUe
(Med (n cans/
vermlculUe)

-o o 73fti ft) nto r* <
ft n -*•
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i ; >k 1. SITE LOCATION MAP OBTAINED FROM
U.S.G.S. 7 1/2 MINUTE QUADRANGLE
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2. CONTOURS INTERVAL IS 10 FEET
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SYMBOLS.
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MATER SUPPLY WELLS. PW-1 -
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EPA HSL - RAS
ORGANIC AND INORGANICS



TABLE A-l

CLP TARGET COMPOUND LIST AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL)*

Detection

VolatHes CAS Number

1. Chloromethane 74-87-3
2. Bromomethane 74-83-9
3. Vinyl Chloride 75-01-4
4. Chloroethane 75-00-3
5. Methylene Chloride 75-09-2

6. Acetone 67-64-1
7. Carbon D1sulf1de 75-15-0
8. l,l-D1chloroethene 75-35-4
9. l,l-D1chloroethane 75-35-3

10. trans-l,2-D1chloroethene 156-60-5

11. Chloroform 67-66-3
12. 1,2-01Chloroethane 107-06-2
13. 2-Butanone 78-93-3
14. I,l,l-Tr1Chloroethane 71-55-6
15. Carbon Tetrachlorlde 56-23-5

16. Vinyl Acetate 108-05-4
17. BromodlChloromethane 75-27-4
18. 1,1,2,2-Tetrachloroethane 79-34-5
19. l,2-01chloropropane 78-87-5
20. trans-l,3-D1chloropropene 10061-02-6

21. Trlchloroethene 79-01-6
22. Dlbroraocloromethane 124-48-1
23. 1,1,2-THchloroethane 79-00-5
24. Benzene 71-43-2
25. c1s-l,3-D1chloropropene 10061-01-5

26. 2-Chloroethyl Vinyl Ether 110-75-8
27. Bromoforra 75-25-2
28. 2-Hexanone 591-78-6
29. 4-Methyl-2-pentanone 108-10-1
30. Tetrachloroethene 127-18-4

31. Toluene 108-88-3
32. Chlorobenzene 108-90-7
33. Ethyl Benzene 100-41-4
34. Styrene 100-41-4
35. Total Xylenes 100-42-5

Low Water(2)
ua/1

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

10
5
10
10
5

5
5
5
5
5

Low Soil
Sediment^3)

ua/ka

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

10
5
10
10
5

5
5
5
5
5



Table A-l, continued
Detection Limits^1)

36.
37.
38.
39.
40.

41.
42.
43.
44.
45.

46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.
58.
59.

60.

61.
62.
63.
64.
65.

66.
67.
68.
69.
70.

71.
72.
73.
74.
75.

Sem1-Vo1at1lesCAS Number

Phenol
b1 s (2-Chloroethyl ) ether
2-Chlorophenol
1 , 3-D1 ch 1 orobenzene
1 , 4-D1 ch 1 orobenzene

Benzyl Alcohol
1, 2-01 chl orobenzene
2-Methyl phenol
b1 s (2-Chl orot sopropyl ) ether
4-Methyl phenol

N-N1 troso-01 propy 1 ami ne
Hexachloroethane
Nitrobenzene
Isophorone
2-N1trophenol

2 , 4-D1 methyl phenol
Benzole Add
b1 s (2-Chl oroethoxy) methane
2,4-01 chlorophenol
1,2,4-Trlchlorobenzene

Naphthalene
4-Chloroan1l1ne
Hexachlorobutadlene
4-Chloro-3-methyl phenol

(para-chloro-meta-cresol)
2-Methyl naphthal ene

Hexachl orocycl open tad 1 ene
2,4, 6-Tr1 chl orophenol
2,4,5-Trlchlorophenol
2-Chloronaphthalene
2-N1troan1l1ne

Dimethyl Ph thai ate
Acenaphthylene
3-N1troan1l1ne
Acenaphthene
2,4-01n1trophenol

4-N1trophenol
Dlbenzofuran
2,4-01n1trotoluene
2,6-D1n1trotoluene
Dlethylphthalate

Low Water
ua/1

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

100-51-6
95-50-1
95-48-7

(4hed1 mentis)
ua/ka

10
10
10
10
10

10
10
10

39638-32-9 10
106-44-5

621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

105-67-9
65-85-0
111-91-1
120-83-2
120-82-1

91-20-3
106-47-8
87-68-3
59-50-7

91-57-6

77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5

100-02-7
132-64-9
121-14-2
606-20-2
84-66-2

10

10
10
10
10
10

10
50
10
10
10

10
10
10
10

10

10
10
50
10
50

10
10
50
10
50

50
10
10
10
10

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
1600
330
330
330

330
330
330
330

330

330
330
1600
330
1600

330
330
1600
330
1600

1600
330
330
330
330



Table A-l, continued
Detection Limits^)

Low Water (4) Sediment t5)

76.
77.
78.
79.
80.

81.
82.
83.
84.
85.

86.
87.
88.
89.
90.

91.
92.
93.
94.
95.

96.
97.
98.
99.
100.

Sem1-Volat1lesCAS Number
4-Chlorophenyl Phenyl ether
Fluorene
4-N1troan1l1ne
4, 6-D1 n1 tro-2-methy 1 phenol
N-n1 trosodl pheny 1 ami ne

4-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
ANTHRACENE

01 -n-buty 1 phthal ate
Fluoranthene
Pyrene
Butyl Benzyl Phthal ate
3 , 3 ' -01 chl orobenzl d1 ne

Benzo (a) anthracene
bis (2-ethyl hexyl ) phthal ate
Chrysene
D1-n-octyl Phthal ate
Benzo (b) f 1 uoranthene

Benzo (k) f 1 uoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
01 benz (a , h) anthracene
Benzo (g , h , 1 ) pery 1 ene

UQ/1
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6

101-55-3
118-74-1
87-86-5
85-01-8
120-12-7

84-74-2
206-44-0
129-00-0
85-68-7
91-94-1

56-55-3
117-81-7
218-01-9
117-84-0
205-99-2

207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

ua/ka
10
10
50
50
10

10
10
50
10
10

10
10
10
10
20

10
10
10
10
10

10
10
10
19
10

330
330
1600
1600
330

330
330
1600
330
330

330
330
330
330
660

330
330
330
330
330

330
330
330
330
330



Pesticides
101. alpha-BHC
102. beta-BHC
103. delta-BHC
104. gamma-BHC (Llndane)
105. Heptachlor

106. Aldrln
107. Heptachlor Epoxlde
108. Endosulfan I
109. D1eldr1n
110. 4,4'-DDE

111. Endrln
112. Endosulfan II
113. 4,4-DDD
114. Endosulfan Sulfate
115. 4,4'-DDT

116. Endrln Ketone
117. Methoxychlor
118. Chlordane
119. Toxaphene
120. AROCLOR-1016

121. AROCLOR-1221
122. AROCLOR-1232
123. AROCLOR-1242
124. AROCLOR-1248
125. AROCLOR-1254
126. AROCLOR-1260

Table A-l, continued

CAS Number
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
1024-57-3
959-98-8
60-57-1
75-55-9

72-20-8
33213-65-9
72-54-8
1031-07-8
50-29-3

53494-70-5
72-43-5
57-74-9
8001-35-2
12674-11-2

11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Detection

Low WaterW
ua/1

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.10
0.5
0.5
1.0
0.5

0.5
0.5
0.5
0.5
1.0
1.0

L1m1ts(l)
Low Soil

SedlmenU7)
ua/ka
8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0

16.0
16.0

16.0
16.0
16.0
16.0
16.0

16.0
80.0
80.0

160.0
80.0

80.0
80.0
80.0
80.0

160.0
160.0



Table A-l, continued

(1) Detection limits listed for soil/sediment are based on net weight. The
detection limits calculated by the laboratory for soil/sediments will be
on dry weight basis and will be higher.

(2) Medium Water Contract Required Detection Limits (CRDL) for Volatile
Hazardous Substances List (HSL) Compounds are 100 times the Individual
Low Water DL.

(3) Medium Soil/Sediment CRDL for Volatile HSL Compunds are 100 times the
Individual Low Water CRDL.

(4) Medium Water CRDL for Semi-Volatile HSL Compounds are 100 times the
Individual Low Water CRDL.

(5) Meldum Soil/Sediment CRDL for Semi-Volatile HSL Compunds are 60 times the
Individual Low Soil/Sediment CRDL.

(6) Medium Water CRDL for Pesticide HSL Compounds are 100 times the
Individual Low Water CRDL.

(7) Medium Soil/Sediment CRDL for Pesticide HSL Compunds are 15 times the
Individual Low Soil/Sediment CRDL.

* Specific detection limits are highly matrix dependent. The detection
limit listed herein are provided for guidance and may not always be
achievable.

[sss-600-48a]



TABLE A-2

ELEMENTS DETERMINED BY
INDUCTIVELY COUPLED PLASMA EMISSION
OR ATOMIC ABSORPTION SPECTROSCOPY

Required
Detection Level U)(2)

Metal uq/1

Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20

Other

Cyanide 10

NOTES

(1) Any analytical method specified In Exhibit D of IFB WA 84-J091/J092 may
be utilized as long as the documented instrument or method detection
limits meet the CRDL requirements. Higher detection levels may only be
used in the following circumstances.

If the sample concentration exceeds two times the detection limit of
the Instrument or method 1n use, the value may be reported even
though the Instrument or method detection limit may not equal the
CRDL.

[sss-600-48b]
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APPENDIX B

SAMPLING PLAN



SAMPLING PLAN
THE STURGIS WELL FIELD RI/FS

12686

I. OBJECTIVE

This sampling plan details the procedures and practices to be used 1n
obtaining groundwater, surface water, sediment and soil gas samples for
Phase I of the Sturgls Well Field RI/FS. Groundwater sampling 1s further
subdivided Into sampling and analysis during drilling as a screening tool, and
sampling as a water quality monitoring process. Approximately 81 water
samples will be analyzed by field GC while drilling, 23 wells will be sampled
and analyzed to establish existing site conditions, and 49 wells will be
sampled and analyzed per sampling round of water quality monitoring subsequent
to monitoring well Installation. Eight surface water and eight sediment
samples, both from potential surface effluent discharge points, will be
collected and analyzed. Finally, approximately 82 soil gas samples will be
collected and analyzed during source Investigation/characterization
activities.

II. SAMPLING LOCATIONS AND NUMBER OF SAMPLES

A. Sampling Locations
Groundwater, surface water, sediment and soil gas samples will be collected at
various locations 1n the City of Sturgls. Specific locations and numbers of
samples to be obtained follow. A summary of sample numbers and required
numbers of quality control samples Is given in Task 4 of the QAPP.

B. Well Drilling
Eighty one (81) groundwater samples will be collected during drilling and
analyzed for VOCs using a field GC. Results will be used to aid In the
selection of well screen Intervals. Thirty eight (38) of the above samples
will be analyzed for VOCs by CLP SAS to provide confirmation data.

WARZYN
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C. Groundwater Samples
Groundwater monitoring will consist of an initial round of sampling at
selected existing monitoring wells (10 total), at two (2) test wells, and at
eleven (11) production wells. Samples will be analyzed for VOCs and selected
indicator parameters. To obtain lower detection limits than those available
by CLP protocols, VOCs will be analyzed by CLP SAS using a requested analysis
method.

Groundwater samples will also be collected during two rounds of groundwater
quality monitoring from the following locations:

• 11 municipal and Industrial water supply wells;

• 20 monitoring and test wells which were Installed during
previous TCE and water supply Investigations;

• 18 wells Installed by Warzyn Engineering Inc. during the Phase
I investigative effort.

These samples will be anallyzed for VOCs by CLP SAS and for selected
indicator parameters.

D. Surface Water and Sediment Samples
Eight surface water and sediment samples will be collected from the following
effluent discharge and disposal pits:

• The Klrsch Company effluent discharge;

• The Sturgls Foundry seepage lagoon;

• The gravel pit along the south side of the Ross Laboratory
building;

• A disposal pit located north of Sturgis Foundry and south of
Parma Tube Corporation;

A distribution of samples between the four locations will be based on results
of the Industrial site surveys and will be approved by the MDNR project
manager.
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E. Soil Gas Sampling

Up to 82 gas samples will be collected from 14 locations where TCE has or may

have been used. The soil gas survey will help to Identify and characterize

possible source areas. Figure 3 of the QAPP shows the locations of the soil

gas test points. Sample blanks, duplicates and matrix spikes will also be

collected (see Table 4).

III. SAMPLE DESIGNATION

A sample numbering system will be used to Identify each sample, duplicate and

blank. Each sample Identifier will Include the project Identifier code,

sample type and location code, and a sampling event code. The team leader

will maintain a log book containing the sample Identification listings.

A. Pro.lect Identifier Code

A 2-letter designation will be Implemented to Identify the sampling site. The

project Identifier will Include "S" for the Sturgls Well Field project

following by "M" for Michigan Department of Natural Resources lead project.

B. Sample Type and Location Code

Each sample collected will be Identified by a 1- or 2-d1g1t code corresponding

to the sample type. The location code, as shown on Figures 1 and 2 will

follow the sample type code. The sample type codes are:

GW or MW - groundwater sample
S - selected soil boring sample
W - surface water sample
SD - sediment sample
SG - soil gas sample
SB - sample blank
BB - bottle blank

All sample location and well numbers will be modified from Figures 1 and 2 to

be numbered 01, 02, 03 ... 09, 10, 11, ... etc.
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Water quality samples collected during drilling will have an additional
numerical code numbered consecutively from the surface.

C. Sampling Event Code
All samples except soils obtained during drilling will have a numeric
identifier to signify the sampling event. Duplicate samples will be
Identified with a "D".

D. Examples of Sample Numbers
Examples of sample number codes are as follows:

• SM-GW07-01 = Sturgls, monitoring well groundwater sample from
GW7, sampling period 1;

• SM-MW05-02 = Sturgls, groundwater sample No. 2, collected during
drilling Well MW5, Period 1.

• SM-W02-D2 = Sturgls, surface water location 2, duplicate, sample
period 2;

• SM-SB10-01 = Sturgls, sample blank number 10, sampling period 1;

• SM-SG05-01 = Sturgls, soil gas sample from location 05, sample
period 1.

IV. GENERAL SAMPLING EQUIPMENT AND PROCEDURES

A. GROUNDWATER QUALITY SAMPLING (SUBTASKS 4.2. 4.6 AND TASK 5)

1. Objective
The objective of this activity Is to collect groundwater quality samples
representative of the screened Interval of the well.

2. Personnel and Responsibilities
Sampling teams - Two teams of two people each will be responsible for purging
wells, collecting water quality samples, providing site safety during
sampling, decontamination of equipment and proper disposal of all purged
water.
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Chain-of-Custody Technician - This person will be responsible for all chaln-
of-custody records, preparing all sample bottles for the sampling teams,
packaging and shipping samples with assistance from the sampling team members.
This person will also assist the analytical technician in sample filtering,
preserving and pH and conductivity measurements particularly 1n Subtask 4.2.

Analytical Technician - This person will be responsible for conducting the on-
site volatile organic analyses (Subtask 4.2 only), filtering, preserving,
conducting the pH and conductivity measurements and assisting in sample
preparation particularly 1n Tasks 4.6 and 5.

3. Methods - Monitoring Wells
Water Levels - A water level will be obtained using a weighted tape and
sounding device or an electric water level meter, measuring to the nearest
+ 0.01 ft. If a floating oil layer 1s suspected to be present, based on
drilling or previous sampling observations, an oil water Interface probe will
be used to measure the depth to fluid and depth to water.

Purging

1. If floating product 1s observed, a stainless steel bailer will be used
to collect the sample of the floating product without purging. The
stainless steel bailer will then be used to purge the well of three
volumes and to collect required samples (See Table 6 of the QAPP for
required bottles, preservatives and handling).

2. At all wells where floating product 1s not present, a Johnson Keck
sampling pump with packer will be used to purge and collect the
samples.

3. The pump will be set within the screened Interval and a packer will be
inflated above the pump within the stainless steel riser section above
the screen.

4. The pump will be run to remove a minimum of three volumes of the
isolated zone of the well. Volume to be removed Is calculated by 3
times 0.16 gallons/ft of 2-1nch well times the length of the Isolated
zone.

5. Water levels above the Isolated zone will be monitored regularly to
determine whether any leakage past the packer 1s occurring. If more
than 10% of the purged volume comes from leakage past the packer (0.3
times length of Isolated Interval) the packer will be deflated and the
entire volume of the well purged. M0VRZYN
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6. Purge water discharge will be collected in a tank.

7. When the purged water tank is full, it will be discharged to the city
sewer at a point directed by the MDNR.

Sample Collection

1. Samples will be collected directly from the sampling pump discharge
using the bottles listed 1n Table 6 of the QAPP.

2. All sample bottles will be labeled with the time of sample collection
1n addition to the other cha1n-of-custody Items prepared by the chaln-
of-custody technician.

3. Samples collected from the bailer (those wells with floating product
observed) will be collected with a minimum amount of water
disturbance.

QC Samples

QC samples will be collected at the following rate:

• 1 duplicate/10 samples or I/day, whichever 1s less.
• 1 sample blank/10 samples, sample blanks will be collected by using

the sampling device (the pump or bailer) and collecting a sample
Immediately after decontamination.

• 1 trip blank/20 samples
• 1 one matrix spike/20 samples

Sample Handling Preparation and Sample Analysis

• All samples will be Iced Immediately after collection

• Filtering will be conducted through a 0.45 urn pressure filtration
device as soon as practible after sample collection

• Preservation will be conducted as specified 1n Table 6 of the QAPP.

• pH and conductivity will be measured as specified in Appendices Cl
through C4 of the QAPP.

Decontamination

• Decontamination will be conducted by washing in TSP solution using
city water, followed by two rinses with distilled water.

• The pump and discharge tubing will be immersed in the wash water and
pump a minimum of two volumes of water. The pump will be moved to the
first rinse and water pumped Into the wash tank until the TSP 1s
substantially removed from the pump and discharge hose. The second
rinse will follow a similar procedure.
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• Bailer used to sample oily groundwater will be decontaminated by
rinsing with acetone followed by the same wash sequence detailed
above.

Sample Shipment
Following sample collection, the sample bottles will be decontaminated 1n the
Contamination Reduction Zone. The Sampling Team Member and/or Sampling Team
Leader will help the chaln-of-custody technician prepare documentation and
package the bottles for shipment. Bottles will be labeled with all required
Information and this Information recorded 1n the field notebook. Sample
bottles will be placed Into sealed clear plastic bags with the sample tags
visible. Samples will be placed In coolers (maintained at about 4°C) for
storage and shipment. Ice will be sealed 1n plastic bags to prevent leakage.
The bottles will be cushioned using plastic form or other similar packing
material. Specific shipping requirements are outlined 1n Table 6 of the QAPP.

B. SOIL GAS SAMPLING AND ANALYSIS (SUBTASK 4.3)

1. Objective
To collect samples of near-surface soil gas for analysis at the on-s1te GC.
Results of the analyses will be used to continually re-evaluate possible
sampling locations and to be used for evaluating monitoring well locations.

2. Personnel and Responsibilities
Sampling Team - Two-person sampling team to drive the sampling probe and
collect the soil gas sample for analysis.

Laboratory Technician - Will be responsible for GC analysis of the soil gas
samples.

3. Methods
Sample Collection

• The steel sampling probe will be driven into the ground to a
depth of a minimum of 2.5 ft.
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• The drive head will be removed from the probe and the sampling
head attached with teflon tubing connected to the sample
bottle in line with the pump upstream of the sample bottle.
Sample bottle will be a 250 ml bottle with a septum and 2 stop
cocks. The probe and tubing will be purged to remove a
minimum of one volume of air from the probe, tubing and sample
bottle, not exceeding 20 centibars of vaccuum.

• Sample will be collected following purging by closing the stop
cocks on the sample bottle. The sample will be immediately
wrapped in aluminum foil and put in a dark area. The samples
will not be cooled so as not to cause condensation of moisture
within the sample bottle.

Decontamination

• The sample probe and sampling tubes will be decontaminated by
drawing a minimum of 10 volumes of ambient air through the
probe and tubing. If ambient air results 1n contaminated
blanks, decontamination will be completed using the GC carrier
gas.

• Sample bottles will be decontaminated by flushing a minimum of
10 volumes of high purity air from the GC.

Sample Analysis
Sample analysis and QC will be conducted as described In the QAPP
(Appendix G).

C. WELL DRILLING (SUBTASK 4.4 AND 5)

1. Objective
Eighteen wells for a total of 1,800 feet of drilling and well Installation are
planned for the Phase I Investigation. Of this total, 11 wells at 7 locations
are planned for determining groundwater flow directions and water quality
sampling during drilling. The 7 remaining wells will be located based on the
results of the soil gas sampling program, preliminary testing of existing
wells, analysis of water samples collected during drilling and geophysical
logging. The ultimate objective 1s to Install wells 1n locations to obtain
representative samples that characterize the contaminant plume(s).
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2. Personnel and Responsibilities
Team Leader - The team leader will coordinate the three drilling rigs, soil
gas sampling and analytical work. This person will Interpret results of the
soil gas and water quality analyses and will make decisions 1n cooperation
with the project manager and MDNR on the depth of the screened Interval and
locations for future drilling sites.

Site Geoloqlst/Geotechnlcal Engineer - A geologist or geotechnlcal engineer
will be assigned to each Individual drilling rig working on the site to
collect and classify soil samples, water quality samples, to prepare boring
logs and well details, document the methods used for well construction and
development and provide site safety monitoring for the drilling operation In
Level D protection.

Site Safety Officer - The site safety officer will be responsible for
coordinating site safety activities on each of the three drilling rigs and
other concurrent operations (soil gas sampling) and providing assistance on
any sampling activity where Level B or C work would be on-going. The site
safety officer will also advise the team leader as to the sequencing of
activities to avoid the need for more than one activity taking place 1n Level
B or C protection.

3. Methods
Drilling - Shallow borings will be drilled using 4 1/4-Inch ID hollow-stem
augers with a screened lead auger. The well will be drilled to a depth of
10 ft below the water table. If a water head 1s needed to eliminate sand
moving up Into the augers, city water can be added to the augers. If city
water Is used, the dally VOC analysis of the city water will be completed
using the on-s1te GC.

Deep borings will be drilled using 6 1/4-Inch ID hollow-stem augers with a
lead screened auger. The drilling procedure will be as follows:
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• Drill the hollow-stem augers to a depth of 60 ft or 5 ft Into the semi-
conflnlng layer 1f present.

• Remove the hollow-stem augers.

• Wash bore 6 Inch casing to the final depth drilled with the hollow-stem
augers.

• Pull back casing, approximately 1 ft.

• Place approximately 2 ft of bentonlte pellets Into the hole and advance
casing Into the bentonlte and natural clay material to provide a seal.

• The boring will be advanced using clear water rotary drilling while
advancing 5 Inch casing below the 6-1nch casing.

• If necessary, 4-1nch casing will be telescoped within the 5-1nch casing
and advancing the 4-Inch casing to the total depth of boring.

Soil Sampling - Soil sampling will be conducted according to ASTM D1586 using
a 2-1nch splIt-spoon sampler. Samples will be collected at a 5-ft Interval to
a depth of 25 ft, and 10-ft Intervals to the bottom of the borehole or at
changes 1n soil type.

Water Quality Sampling and Analysis - Water quality samples will be collected
on the following Interval from the Initial 18 wells listed 1n Table 3 of the
QAPP:

• one sample between the water table and 60 ft;
• from any coarse-grained unit within the clay zone;
• One sample per 10-ft Interval below 60 ft or the base of the clay,
whichever 1s lower.

Sampling zone Isolation - the sampling zone will be Isolated by either driving
a 2-Inch, 3-ft long galvanized well point Into the sand or by setting a packer
within the bottom of the casing and sampling from the riser pipe.

The riser pipe will be purged of three well volumes using a Bralnard Kllman
1.7 pump.

One 120 ml VOA vial will be collected, two for on-s1te GC analysis and two for
CLP GC/MC analysis. All samples will be collected with no head space.
Samples will be analyzed on-s1te according to methods In Appendix G of the
QAPP. WftRZYN
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Geophysical Logging - Geophysical logging will be conducted 1n the deep
borehole after completion of the boring. A natural gamma log will be run by
the site geologist using a constant logging speed of not more than 1/2
crank/second on the Mount Soprls 1000 C logging unit on the 4:1 drive shaft
(less than 0.25 ft/second). The geophysical logger will be calibrated as
described 1n Appendix F of the QAPP.

Well Installation - The wells will be Installed as shown on Figures 4 and 5 of
the QAPP. All Joints will be sealed with teflon tape. The site geologist
will measure total depth of the. hole prior to installation of the well
materials and will measure the depth to the top of each material placed prior
to placing the next layer.

The bentonlte slurry will be placed using a tremle pipe maintaining the tremle
pipe below the top of the bentonlte slurry.

Development - Each well will be developed using either air 11ft pumping or
pumping with the Bralnard KHman pump until the water 1s visually clear and
on-s1te pH and conductivity measurements have stabilized or a maximum of 10
well volumes (0.16 gal/ft of water column 1n the well).

Decontamination - The split spoon sampling device will be decontaminated using
a TSP wash followed by two distilled water rinses between each sample.

The drill rig tools will be steam cleaned Immediately after each boring,
except where a deep boring 1s conducted with the same rig Immediately after
completion of an adjacent shallow well.

The Bralnard Kllman pump will be decontaminated following each water quality
sample using either a TSP wash and clear water rinse or steam. If water
quality results from the on-slte lab Indicate all compounds of concern are
below detection prior to the next sample, no decontamination will be
necessary.
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Waste Disposal - Cuttings from the drilling operation will be contained only
if they are found to be contaminated by screening with a PID or OVA. If on-
site disposal of cuttings will create aesthetic problems, they will be removed
and disposed of off-site. The off-site disposal area will be coordinated
between the city, the MDNR and the team leader.

All drillig fluids, purge water from water quality sampling and well
development water will be contained and disposed of to the city sewer at a
location and method agreed upon by the MDNR and the City.

SURFACE WATER AND SEDIMENT SAMPLING
Objective
Collect eight surface water and eight sediment samples from surface water
locations within the City.

Personnel and Responsibilities
Sampling Team - One team of two people will collect surface water and sediment
samples and provide their own site safety monitoring.

Chain-of-Custody Technician - This person will prepare all sample labels and
provide cha1n-of-custody records and package and ship samples.

Methods

Surface Water Sampling - Surface water samples will be collected prior to
sediment samples at eight locations.

Surface water samples will be collected using stainless steel sampling
equipment. Sampling equipment will be decontaminated using TSP wash and
double clear water rinse. Sample bottles will be as listed in Table 6 of the
QAPP.

Surface water samples will be analyzed for pH and conductivity using the
methods in Appendices Cl through C4 of the QAPP.
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Sediment Sampling - Sediment samples will be collected following surface water
samples using a hand-corer. The hand-core will be driven to a depth of
6 Inches and splits of the material will be collected in the sample bottles
listed 1n Table 6 of the QAPP. The VOA sample will be collected as soon as
possible after sample removal. The hand-core will be decontaminated in the
same manner as the surface water sampling equipment.

HYDRAULIC CONDUCTIVITY TESTS
Objective
The hydraulic conductivity tests are Intended to obtain an estimate of the
hydraulic conductivity of the screened Interval of the well tested.

Personnel and Responsibilities
Site hydrogeologlst will conduct the test.

Methods
The test methods will follow the procedures outlined 1n Appendix E of the
QAPP. Specifically, this will Include the following steps:

• Water level measurement with a tape and sounding device.

• Place the pressure transducer Into the well and allow approximately
three minutes for the probe to equilibrate to the water temperature and
pressure.

• Install the well head device to seal the well head (for piezometers
only).

• Enter the reference water level Into the data logger and check the water
level using the pressure transducer to be sure water level reading 1s
stable.

• After a stabilized water level reading 1s obtained from the pressure
transducer, the well will be pressurized with sufficient air pressure to
displace 10 ft of water (0.4 PSI/ft of water) (for piezometers only).

• Air pressure will be maintained until the water level reading from the
transducer is constant (for piezometers only).

• The air pressure will then be instantaneously released while running the
pressure transducer recorder 1n the log sampling mode (for piezometers
only).
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• At water table wells a single bailer will be removed to reduce the water
level, while running the pressure transducer recorder 1n the log
sampling mode.

• The test results will then be Immediately printed out to obtain a hard
copy.

• Data will be transferred at the end of the day to a micro computer.

SAMPLE DOCUMENTATION

Samples shipped to performing laboratories will be handled under cha1n-of-
custody procedures. Standard forms Including sample tags, traffic reports,
chaln-of-custody forms, and custody seals used for sample tracking will be
maintained. All pertinent Information regarding the samples will be recorded
in the site log book maintained by the team leader and in logs maintained by
each sampling crew. The Information will Include sampling time, location, tag
numbers, designation and samplers. Pertinent PID readings, weather
conditions, and field modifications of sampling strategy will be recorded.
The log book will be maintained 1n Indelible Ink and will be 1n a bound volume
unless weather conditions dictate otherwise. Photographs with the time, data
and location noted In the photo will be taken at each sampling location.
Sample documentation for analyses by field GC will be limited to labels and
logbook entries by sampling crew and field analyst.

12686.80
SGW/sss/MJR
[sss-600-50a]
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APPENDIX C-l

FIELD MEASUREMENT OF pH



Scope and Appl icat ion: This method is appl icable to surface water,
wastewater and groundwater.

Method: Potentiometric

Reference: EPA 1983, p. 150.1

Sen si li vi ty: 0.01 pH unit

Optimum Range: pH 1.00 to 12.00

Sample Handling: Determine on-site. if possible

Reagents and Apparatus:

1. ?H meter [Or ion 901 or 407A for lao use, Orion 211, 221, and 230
for field jse) .

2. Combination pH electrode.

3. ''laonetic stirrer and stir bars (for lab use) .

4. Seekers or plastic cups.
*

5. pH buffer solutions, pri 4.00, 7.00, and 10.00.

6. Oeionized water in squirt bottle.

Cal1tration:

1. Place comtrir.ation electrode in pH 7 .00 Duffer solution.

2. Af ter ill owing several minutes for ineter to stabilize, turn
calibration uial until reading of 7.00 is obtained.

3. Rinse electrode with deionized water and place in pH 4.00 or
pH 10.00 buffer solution. Use pri 7 .00 and d .OO for samples with
pK <6, and buffers 7.00 and 10.00 for samples with pH ^8.

4. Wai t several minutes and then turn slope adjustment dial until
reacing of 4.00 cr 10.00 is obtained.

5. Rin.se electrode with deionized water and place in pH 7.00 Duffer.
If T.eter reeding is net 7.0C, f o l l ow Steps 2-5 again.

Procedure:

1. Calibrate meter using calibration procedure.

2. Pour the sample into clean beaker or plastic cup.

pH-1



3. P lace stir bar in beaker and put on magnetic stirrer ( low speed)
for lab measurement of pH. Swirl cup gently for f ield measurement
of pH.

4. Check temperature of sample. It should be +_ 2'C of the buffer
solutions. ~

5. Rinse electrode with deionized water.

6. Immerse electrode in sample. The white KC1 junction on side or
bottom of electrode must be fully immersed in solution. A l low
suf f ic ient time for reading to stabilize. Record pH. Rinse
electrode with deionized water.

7. Recheck calibration with pH 7.00 buffer solution after every
20 samples and at the end of the analytical run.

Quali ty Control:

1. Dupl icate 1 out of 10 samples. If less than 10 samples are analyzed,
a duplicate is still required. Dupl icates should be ^ 0 . 2 pH units.
Average the results.

2. All g lassware is to be soap and water washed, tap rinsed and
aeionized water rinsed prior to analyses.

Notes:

1. The pH test is temperature dependent. Therefore, temoeratures of
buffers and samples should be within 2°C of each other. For
refrigerated or cool samples, use refrigerated buffers to ca l ibrate
meter.

2. Interferences in pH measurements occur wi th presence of wea< organic
and inorganic salts, and oil and grease. If oil and grease are
vis ib le, note on data sheet. Clean electrode with soap and water,
fo l lowed by 102 HC1 and deionized water. Then recalibrate meter
before analysis of next sample.

3. Electrode should be stored in pH 4.00 buffer.

4. Before leaving laboratory for f ie ld work:

a. Check batteries.
b. Do quick calibration at pH 7.00 and 4.00 to check

electrode response and batter ies.
c. Obtain fresh pH buffer so lu t ions.

pH-2



5. Fol lowing f ield measurements:

a. Report any problems w i t h meter or electrode.
b. Clean meter and meter case .
c. Make sure electrode is stored in pH 4.00 buffer .

Michael J. Linskens
Laboratory Manager

[ALM-1-26]
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introduction
The Model 211 Is a bat tery or line operated (110/220 V AC adapter) clnjn;il pit
rnelcr lur liel.lor laboratory use Thcniclci is complclc wilh suipch.ut record,••
binding publs and is supplied wilh an unbreakable, gel filled combination |>ll
elnclrodu.onepackololpll/buller powder.one bottle lor pit 7 bullcr. one boiIK-
lor distilled wHlor, support rod. electrode holder. AC aOapler. six 1 0 V baiiui u-;.
shorting plug, and carrying case.

instrument description
See liguro 1.

1. strip chart recorder binding posts: black posI is low (ground) and red posi is
high input side ol recorder. See page 8

2. BAT LOW: an arrow pointing towards BA1 LOW appears on Ihe (Jispi.iy
when ba t te ry requires replacement

.1 LC display: pi I display over Ihe range ol 0 - 14 wilh ± 01 pH units resolution

4. support rod clip; holds slecl rod used lo mount electrode holder

5. temperature Indicator control (TEMP *C): compensates lor variation m
elcclrode slope or temperature changes Used in two Duller cal ibrat ion

6. AC lino adapter input: jack used lo insert AC line adapter Wild AC line
adnpler operational, the internal ballcry is bypassed

7. function control: rocker switch wilh Ihree positions - ON. Of-F and (ON)
Utipruss (ON) loi j momentary reading The swiich will return lo Ol I" when

0 calibration control (CALIB): uscjd lo calibrate Idc nicler wild bullurs ol
Known pi I

9. uloclrodo connector: acr.cpls ONC connector from pH electrode

10. slope control: screwdriver adjustment used lo set socond bulfcr In two
hulli'i calibration



instrument set-up
support rod

1. Insctl slccl support toil into the hole m this suppoil 101) clip on aitlu ol Iliu
muter.

2. Mount electrode holder on liic rod by pinching to compress Ihc spring.
Release lo hold in place.

power source
The Model ?l I operates on six nonrechargoable 1.5 voll bdllciics or on 110 or
220 -t 20% V will) an approved AC adapter (specify voltage when ordering) Low
battery is indicated by the BAT LOW indicator on Ihc display.

NOTE: Batteries arc not rechargeable - use ol line adapter whenever possible
will prevent the unit's batteries from being discharged. II battery operation is
desired, follow installation instructions under battery replacement

Y#

meter check-out
1. Install six AA batter ies in Ihc meter Orient Ihc ( i ) and ( ) bulleiy lunni

nals lo malch lite orientation shown in ;hc battery compartment

2 Depress ON button on the Iron! panel. II Ihc DAT I OW miliL.iloi on Ihc
front display lights up, Ihe butteries must be replaced

3 II baltory mode Is nol lo be used, dir.rrn.iid steps I and '} Insert pin end ol
appropriate AC line adaplci into Ihc mclcr, and Ihc other end inlo Ihc up
proprlale grounded AC line receptacle

4 Altacli DNC shotting plug lo IIIK, input un tin; bollorn side ol Ilii' muliM
Oopresa ON button on Ihe Iron! p.incl 1 urn C,AI 1(1 knnl> :>o <l is i>l<iy ic.nls
• lloady 7.00. II this cannot be done consult OHIO!! Ti:<.hni<:<il Scivici:

Remove \lio shorting plug, ooccu^slul complelion ol strips 1-<t ̂ how Ihc
• ..)' ll tetdy lor use.

connecting electrode
1. Insert (ho UNO connoulor inlo Ihc ulucliodu |.ich on Ilio bollorn panel ol the

meter. Turn connccloi clockwise until tl seats tumly.

2. Mount electrode in Ihe clcclrode holder by spreading Ihe electrode clip
open and sliding Ihc electrode inlo Ihc holder so that Ihe clip closes on
electrode cap. Sec figure 2.

Follow moasurcmenl procedures lo use Ihc meler lo measure ph.

Discommon! clcclrode by turning connector counterclockwise until relcas
ed Irom pin.

3.

figure 2



measurement procedures

general measurement technique
temperature: All samples and luillcrs should l>u at the same lempoi.ilure. as
small variations in temperature rnn cause er rors in measurement The slope ol
Ihc pH electrode, the potential ol Ihrj reference electrode, and Hie pH ol (ho lull
Icr are temperature dependent.

cleaning electrodes: Electrode should be rinsed and shaken between measure-
ments lo remove drops and lo prevent solution carryover.

stirring'. Stir measured solutions moderately to obtain good contact between
Ihc glass bulb and Ihe solution. Insert electrode lo a depth ol about 3 cm.

pH measurements
single butler standardization
(where maximum precision is not required)

NO11 For maximum accuracy it is recommended thai .1 Iwo buller calibration
be peilormed once at Ihe beginning ol each day (sen page 7). 1 his procedure on-
surest he cor reel set ling ol I he slope control Siil)sc(|iicnI measurement3 during
Ihe day may be made using a single point calibration.

I. Place Ihe elect rode in a but Icr solution whose pi I is nnar Ihc ex pec I eel pi I of
Ihc sample. Insert electrode lo a depth ol about 3 cm and stir moderately

2 Scl Ihe temperature Indicator control lo Ihe temperature of Ihc buffer

3 Scl Hie lunclion control lo ON and allow Ihe buf fer reading lo slahilui* Ad
|ii!»l Ihe CALIBsolhal Ihc display indicates I IK? pi I of the buffer at Hie solu
lion Icmpcraluic Sec Table 1

4 Remove the electrode liorn Ihe buller solution anil unsn by st i r r ing
moderately in diblilled water Shake oil L'ur.ciiS drops ol walci .

'j I'lacc elLCtiouc in the sample lo a depth ol about 3 nn and sin moduralrly
^Rt Ittc I unction control I o ON and allow I In.1 leading lost abi I i/c Rut.old I hi:
Heady pH leading

I wo lui I let s I nnd.ir dilation
(where maximum precision is required)

1. Soled Iwo iMillurs lo bracket Hie expected pll ol the samplo. will) one l.ul
Iff having a pH of 7.

2. I'laco Kin elcclroclo in Ihc pH / buller to a depth ot about 3cm and MU
moderately Sc I (he temperature indie A lor contiolio (he lernpcroiuin ol me
(>iillcr. Set Ihc lunclion control lo ON and allow (lie reading lo slabrli.'e
Turn CALIO until Ihc display indicates ihe pll ol lite Duller at Ihc solution
Icrnperaluru. Sec (able 1.

3. Remove electrode Irorn Ihc f i rs t buffer and rinse by stirring moderalcly in
distilled water. Shake off excess drops ol water.

4. Place Ihc electrode in Ihc second buffer lo a depth of about 3 cm and stir
moderately Gel Ihc lunclion control to ON and adjust me slope control un
lil Ihc pH at Ihc solution temperature is displayed. See Table 1.

5. Remove Ihc electrode and rinse by stirring moderately in distilled water
Shake oil excess drops of water.

6. Place Ihe electrode In Ihe sample lo a depth ol about 3 cm and Mir
moderately. Scl Ihe lunclion control lo ON and allow the reading to
stabilize. Record Ihe steady pH reading.

TABLE 1

TEMI)(°C)

0
10

IS

20

2!i

30
nr)
40
fiO

GO

pH 7.00 Buller

708

706

7.03

701

7.00
090

6'jn
697
n.07
690

pH 4.01 Buller

4 00
400

4 00
4 00

4 0 1

4 0 2

402

403
400

400

pH 10.01 Buller

1025

10 18
10 12

10.06

1001 •

9.97 .
9 93

900

903
--

i

.-,



battery replacement
To icploce ihu batteries, remove the panel on llu; back cl the rnoler. lie sine lo
obscfvc the polarity marking when inserting now batter ies.

recorder output
The led arid black binding posts at the side ol Iho molur piovidc an output lor
strip cliail recording ol absolute niV independent ol lunchon mode Tor
recordeis with input impedance ol 100 Kilohrns or greater, the output Is lixncl to
about 100 rnV/pH pH 14 00 output is 1.40 V. Lower impedance recorders may be
used but lull scale output is induced.

1 Connect the lead Irom tfie high (input sidcol the recorder) lo the red binding
post and the lead (torn Ihe low (ground) side to the black binding post.

2 Proceed according to directions in the sliip chart recorder Instruction
manual

repair and service
OHION wananiy coveis lailuresduelomanulacliirnrs workmanship or material
dclcrI (mm Hie dale ol purchase tiy the user Usur should inliirn Ihe wa r ran t y
ca nllo OH ION and retain proolol (>urc ha DC Wair anly is void it product U,I'J|>IMM\
olni:.cil misused, or repairs at tempted by unauthorised persons

Waiianlins herein are lor products sold/inslallfid (01 ur>e only in the Uniti-d Stales
and Canada l:or OIIION products purchased lot use in all oilier countries consul!
local in country, authorised ORION sales agenl/distribiiloi lor product warranty
iriloiiiulion

A Mclurn Authorisation Number must be obtained Iron) OOION l.atioraloiy Pro
ducts Cusloiner Service before reluming any product lor in wannnly repair,
replacement or credit

"No Lemon" Iniliumenl Warranty

lt>c in^lniiiiL'iil is rnviMi.'d l>y I hi; OHIOM "No I crnon" wa r ran t y II tin; iniJrijmunl
(Ai ls v/ilhui Iwnlvi* rnorilhs lioin daln ol puir:h;isr> loi any reason oilier than
»|HIV.U\<> (iviir.hasui may elect lo liavc it icpnniid or replnr.iid .il nochaigo I his
wtiionly (.overs the original 01 replacrnxMil/ippaiKMl mr;lcr Irorn dalr; ol oritjiii.il
me\ci iiviitliase, tlic wan jnty is not uolundud Ijijyuml (tin l>nyi!i'b uiujin,\\ w,n
ranty dale

accessories

UI5GOO Moss"'1 epoxy body, bulb (juard combination pM eluclrodo

9IO-1IJN I aboralory grade combination pH electrode (DNC connector)

9lObOO CiX seiins epoxy body, gel Idled combination elccliudc
connector)

012000 GX series epoxy body, gel filled Mask combination elcclrodu
(DNC connector)

013000 GX scries epoxy body, gel-lilled Hal surlacc cornbin.iilon pH
electrode (QNC connector)

OlS&OO MX series rchllable, epoxy body cornbinalion pH elcclrode (UNC
connector)

9I62IUJ Combination pit electrode with rugged bulb (DNC connector)

9IG3QM Combination pi I electrode with needle shape (BNC coitnoctoi)

910004 pll 4 buffer packets, box ol 25 packets, each pac.Kcl rnaKiruj
200 ml ol buffer

910007 pM 7 buffer packets, box ol 25 packets, each packet making
200 ml ol buller

910009 pH 9 buller packets, box ol 25 packets, cacti packet
200ml ol bu(lei

01010.1 pll 4.01 buller, 475 ml bolllc

910107 pH 7 00 buller, 475 ml bott le

910110 pH 10.01 buller, 475 ml bollle

970099 Dissolved oxygen electrode

910002 l:.lect(ode holder

020030 Shorting plug

020120 110V AC line adapter

020121 220V AC line adapter

I



specifications

package
contents

ringe

resolution

temperature
compensation

isopolcnllal
point

power
requirement

dimensions

weight

model ?ll digital \ i \ \ mrlei. with model 910000 <)(•! tilled
unbreakable r.oinbmjilion pi I electrode, support rod, nice
Irodc holdKi. hollies lor pH 7 duller .iiul distilled wnloi, one
packet pH / bullcr powder, AC adapter, bi* 10V biilluiius,
and c.iriymg (.asc

0 lo 14 pH

t Of pH

manual (0 to lOXrC)

pH 7 (fixed)

six 1.5V batteries,
battery tile: 3000 ten second intermittent measurements
when line adapter is nol used.

line adaptor: 110 or 220V ± 20V,, 50/60 Hz

14 cm high x 9 cm wide x 4.5 crn deep

04 kg

• p*cUlc«lloni tub|«cl lo clung* wllhoul nolle*

notice of compliance

The Model 2 11 may generate radio licqucncy energy and il nol installed and
usud piopurly. that is. in strict accordance with the manufacturer's inslruc
lions, niiiy cause interference lo radio and television reception II has been
lypo tested and lound to comply with the limits for a Class 8 computing device
in accordance with specifications in Subpart J ol Part 15 of KCC Rules, which
are designed lo provide reasonable protection against such interference in a
residential installation. However, there is no guarantee that interference will
nol occur in a particular installation II the Model 211 docs cause interference
10 radio or television reception, which can be determined by turning the unit
011 and on, Ihc user is encouraged lo try lo correct Ihc interference by one or
more of (he following measures:

- reorient Ihc receiving antenna

- relocate the Model 211 with respect lo the receiver

- move the Model 211 away from Ihc receiver

- plug the Model 211 inlo a different outlet so thai the meter and receiver arc
on different branch circuits

If necessary, the user should consul! (lie dealer or an experienced radio/lclcvi
sion technician lor additional suggestions. The user may find the following
booklet prepared by (he Federal Communications Commission helpful

"How lo Identity and Resolve Radio-TV Interference Problems"

This booklet is available Irorn the US. Government Printing Ollicc. Washington,
DC 20402, Slock No. 004 00000345 4.

11



APPENDIX C-3

FIELD MEASUREMENT OF SPECIFIC
CONDUCTANCE AND TEMPERATURE



CONDUCTIVITY
( Y S I METER)

Scope and Application: This method is applicable to surface water,
wastewater and groundwater.

Method: Speci f ic Conductance (Electrical Conduct iv i ty) , umhos/cm (? 25*C

Reference: EPA 1983, p. 120.1.

Detection Limit: 1 umhos/cm (? 25"C

Sample Handling: Determine on-site

Reagents and Apparatus:

1. Conductivity meter, YSI 33 SCT
2. Deionized water
3. Conductivity standard, 1413 umhos/cm @ 25°C.

Procedure:

1. Wi th mode switch of meter in off posit ion, check zero setting.
If not zeroed, use meter adjust ing screw to zero.

2. Plug prcoe into jack located on side of meter.

3. Turn mode switch to red line, and turn red line knob until needle
aligns with red line on dial. Change batteries if meter cannot
be aligned.

4. Ana lyse the conductivity standard. If the result is wi th in the
spec i f ied 'cont ro l ranges, analyse samples. A. control should be
analysed after every 20 samples an<! at me end of every analytical
run.

5. Totally immerse and suspend the probe in the water sample. Do not
al low probe to touch the sides of the sample container.

6. Turn mode switch to appropriate conductivity scale, X100, X10, or XI.
Use scale that produces a mid-range output on meter.

7. Wai t for needle to stabilize (about 15 seconds) and record conductivity
as indicated. Multiply reading by sca le sett ing.

3. Whi le gently agitat ing probe, take sample temperature i ° C ) to nearest
i*C and record.

9. Rinse probe wi th deionized water.

10. Record speci f ic conductivity and temperature.

CONDYSI-1



Qual1ty Control:

1. A quality control check standard of 1413 umhos/cm is to be analyzed
before and after every 10 samples. The check standard must be
wi th in the critical levels or the samples run prior to the last
check standard are to be reanalyzed. Before the samples are
reanalayzed, the analyst must d iagnose the problem and consult w i th
the laboratory supervisor until the problem has been reso lved and
approved. Record the result of the check standard in the quality
control check standard book.

2. Duplicate 1 out of 10 samples. If l ess than 10 samples are analyzed,
a duplicate is still required. Dupl icates should be within 9 5 5 .
Average the results.

3. All g lassware is to be soap and water washed, tap rinsed and
deionized rinsed prior to analysis.

Calculate specific conductivity at 25 'C using fo l lowing formula:

G25 = GT
LI + 0.02 (T-2S)J

Gjs = Specif ic conductivity at 25°C, umhos/cm

T = Temperature of sample, *C

Gj = Conductivity of sample at temperature T, umhos/cm

2. Ana lyze and record the conductivity standard solution (1413 umhos/cm
i? 25°C) wi th each data set.

3. Record on field sheet which meter and probe were used. The neter
should oe wiped clean as necessary.

Reagent Preparation:

1. Conductivity Standard: Dissolve 0.7456g anhydrous KC1 in deionized
water and dilute to 1000 ml at 25°C in a volumetric f lask. Spec i f i c
conductance is 1413 umhos/cm at 25°C.

Mfchael J. Linskens
Laboratory Manager

[AL-1-20]
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APPENDIX C-4

OPERATING INSTRUCTIONS YSI MODEL 33
CONDUCTIVITY METER
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GIN I MAI 1)1 !,<

I l.o VI,I Model .13 .mil J't.VI S ('. I Mi-ins .tie poii.iblr liaileiy
puivi:frd li.iiisf.lon/ed insliifllifiils drs'ijiuMl Id ainn.llely me.iSllM!
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Salmily iiu-.isuiemi'iiis aic mantiillly lvmpi!ialuie compensated by
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f ncii ol I t) I ' C in 0 C anil

I 0 3 C ,n '10 C

' . .Hl ' j l . l l l i n y ( , | ' l . i . l l i l i i l ! > I l l I < 1 1 ) ° ( .

A injjiiiiiiiiii I-IUH i,I I () 1",. \il ihc

M .lilinij |> (- i ' (~ i h.iiitjc 111 iir.litllliciit

tL'M1[Hrl lllllll.1 I .III III CUI Hll«, l.'IIOr IS

iiri|lii|.hlc il tin; nr.l.u.iM:' I ij, n;;ul
tii*jli:il K> luillini: loi ir.it It iriuliiifj

UI'LMAIIUN I'HOC.l DUME

1 Sl.'lll|>

l.ll Ai l tu>.l ini 'M.i /i-ni III i|t:i i- ' .s. i /y) hy lulu.in) I'M. li.ikrlilo

M ii1^ nit iln> iiirli.i l.n.r iu [li.ii ||it iiifli-f 11 Hi1 MIIIK uleS

i v i l l i ( I n - f t n i Mi l l l n - i l i l i d i i i l u ' i l y M ,llr

Ilil I .llil.i.lli- Ilic in. In hy |i nij |lu> f.HMK i i,mini 10

III III IHI I .nl|,,M,ni| Ilil' III U| INI ci.iilnil MI Ilii' niflfl

nri-ille lines up widi Ihu ledlmc on lln- nielc-i l.lcu II Ihis
i.iiiinol lie act nmplishi-d irpl.no die b.illcnes

Icl f'luij Ihe pmljc mio die piobc jack on ihc Side ol Ihc msl'u
muni

Id) I'ul Ihu pioliG in Ihc solution lo lie medSuied (Sec Piobc

Use I

2 Tumpoialui*

SIM Ihu MUOt connol 10 11 MfL H A lUUE Road the
li.-inpciiihiic on Ihc bollom srjle of Ihc incici in dciju.-t.-s
Celsius Allow lunc In' ihe piolie icmpuiaiuic 10 conic to
i.'<|uililiiiuin with Ihdl ol Ihc walei bcloie leading

3. Sdlimty

la) Tianslei Ihc Icinpeialuic icadnuj liom Step 2 lo Ihc 'C
stale on Ihc insliuiiieni

(bl Switch Ihc MODE connol lo Ihc SALINITY position and
lead salinity on the icd 0 40 °i, mc-tii-i lanije

(cl Oepiuss ihe C E L L IEST buiton The IIUMCI readmy sliouUi
fall less than 2°u il i|ie.iier die piobe is louled and t"i-
iiioasutc-menl is m c-noi Cli.'an Hie iiiohe and re mcasuie

4 Conduct iv i ty on Model 33 (Model 33M data ,u<: in
(iMi cnlhesos.)

la) Swiii.li die MODE conliol lo die X I OO scale II die u-..dini|
is below 50 on die 0 500 lamje IbO on ihe 0 'jO umjci
switch to Ihc X10 scale H Ihc leading is slill In-low bO
150) switch lo Ihc XI scale Read die mt-ioi scale and
multiply the icjdiny appiopnale'y The ans\vei is e>
piessod in /tmhos/cm \mS/ml Mrasuiuments .nc- not

ii.'iiipi.-iiituie compensated

E«ample Melei Readmij 2 4 7 1 2 4 7|

Scale XIO

Answc-i 24 70 )iinh(js/cm
(24 / 0 mS/ml
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(b) Wln:ii IIK-.ISIIIIIIIJ on Ilii! X K)O ,iiul XIO :.< ,ili:b ili:|>rus^> Ilic
CHI II SI liininii lhi> iiu.'icr lu.nliiuj ^.liduld l.ill lr;ss lli.in
2% ll <JMMh:f llM! (MOllL* IS loulCc) OU<I Ihu lltCilSIHC'MIC'lll IS

III UIIUI ( lujll till! (HdllO tlllll 1C IIIIMMIIC

NOTt I In- ( ( I L l( jl clous not IIIIH lion mi ihc XI sc.ile

b Eno(

Tin* inj^iiniiin 01101 MI o iiM'lm\j con ho Liih.tildloil l»y using Ihe
<jia|>li& in ihe lollowiiuj sccliuns
(I) riMII|>l.>lilllllt!

Thu lL'iii|ii;i«itiifL* S4 iilc is iluMQncd lu ijivt! Ihu nnniinuin
sdluiily uiioi when Ilie Icinpcraluio icddings aie used lu
CUIH|II.>IIS.I|C i.lllilily mi .iSIIIOIIIOIIIS

fijiiic I slitm: lolal UHOI loi piobu ami nisliuiiii:nl voisus
°C llll.'lfl IVJllllllJ

MiMc'i lli>. 11)1119 lb°C

Toidl Cnoi 0 1°C

Act:uiiicy I5"C I 0 4l C (in |iu>l>e
nil inslKiMii.'iii i:uinbinc<l

(2) (on. lu. hvily on Model 33 |Mudi:l 33M dju Die in
(IJU'lllllUSCi )

I IIJIHU 2 sliuws Ihc woisi c.ibt; i iinilui .livily eiioi js a lone
lion ol Ihc coiidiitlivily ii.Miliiii) loi lhi> pivlii' jncl uisliu
iiioni LOinlnned

. I
I (XI

I
JCMJ

I
mo

I L
'MO

Ex«ini|»lii MiML'i Flrjilituj 36O tim\ni'Jf V.

Sf.ilf XIO

"H RlMdHii) I IMJI J •) 'j''u

Aii.uiacy .lliOO I 102 ii
I UiO I 11> ? i

lui pi..I,,- .i.i.l

7
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(3)

The s.ilmiiv ii-.i(f>iiys iifi! a ltnn.li<m of luiiiptMiiliiic tind
i uiiiliM li^ily Ilx.-H'ldii; llu: .K.r.ui j< y is 0 liinehoii <>l liulh
I 1 ii; |I:HI|II:I.I|IIII: ',( ,ilu anil li:in|n;i aiuiu cixilnil li.ivu \ivui\
tJ*;SMjnt!il KJ iiiiiiiiiii/i; ihu K-in|ii:iti1uiu tMiiif c<jn|iiliiilion lu
II it- s.ilmily IMIOI llu: CKDI iluiwn HI Tnjuic 3 is Ihu luliil (if
the It ni|H'i,ilun: dud Luniliii.livily piuliu llu! li!iii|icialuic
Si.ilu Jntl Ilio 'jjlinily sCiilu liiiur

• * in • «s r

( nul

A ( t u i

100/00. (<i IU°C

6 5%

10 °oo I 0 6!>°Miu lui all
RMOI&. LOMllllllud WOISI

CdSU
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CinCUII DESCRIPTION. MAINTENANCE ANU C A L I B R A T I O N

1 Oosciiplion

Tho ciicuii is composed ol two pans a nuiliivibiuioi and switching
liansislOfS I he mullivihialoi produces i &<|uare wjvufomi vuhj(jc
Tlio S(|ii.nc wave is applied lo two swiiLlunij IIJDSISIOIS They jlici
njlcly iipply lwo l>oiiunus ol opposite puldicly 10 the piolic ilms
pioviding AC powci which nimimucs poljia.iliun dliils The mulct
is in iciics will) ono balluiy and rneOiums ihc curium liuin ii Tlie
cuiiunl liuin 1110 hjiiuiy is piopoihonal lu iliu coiidiicijn<:o «l ihc cell
Salimiy is nie.'isurcd in a special lanyc conduciiviiy cucmi which m
eludes a user od|uslcd lempuiaiuie compcnsjloi In ihe leinpeiaiinc.
lecllmc jnd XI positions Ihe mullivibiaioi opeiaics al 100 Hi In ihe
SJlinily. X IOO and X 10 positions Iho nmlhvibi jioi opi.-i.ncs at 600 Hi
and in lliobe lancjus pushing Ihc CLLL T E S T bulion diops the lie>|ucn-
cy to 100 H; jllowiny the opeiuioi to judije the duijice ol piobe

.--,-i ,:•• f'.,i

2 Maintenance

Ihc only maintenance lequiicd is batlcry repl<ir:enieiil Two D sue
alkaline llashliuht cells, such as Cven:ady l'J5 01 c(|mvole/n wilt
piovidc '200 his of operation A< curacy will noi be maintained if f ine-
carbon ' O ci:lls are used Hallr.'iy replacement is uutKaiL 'd wtieri (lie
rnillme ail|iislniciil i annol lie acconiplr.lied

llrplace balliMirs eveiy six rnoiiilis to reduce Ihe ilaiujor ul \ onosion
due In l i>aky haiieiies lo teplace bHilenns ri.>move the six screws
Iron) the irai pi.MC The battciy holders are coloi coded The Positive
I I bullon) end inusl y,o on red

3 Calibration ol Modul 33 (Model 33M data .no in parentheses )

II is possible lot I IK.' lempciatuie knob to bei orne loose or slip Irorn
its noirnal position In an einenjency Ihc dial can be ie positioned It
must be cmph.isi/ed thai this is an emuiyuncy pron.'dure nnly and
that tin? instrument should be fclurned lo Ihe f a c t o r y loi proper

ii.'calibialion at Ihe earl iest opportunity

hrS5»|!r<,:'i'i?; •'-'? 7- '•'•'V'KV"' f ' •' •y"ia'V-'"•••'•- . » • • • • . . !• '"{'H' '• ' . -•• ' . -' . < > • . - . . .- . .x.
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1a) n<:.i'l llir lOnilH't illu'0 jtul tioiuluchvilv of Ihr s*»lultno Oi-tui
nniic UH: ^.^tiHily ol the botuliun by itiiimnt) j !")(; vc-i lu.titly on
I he ij(.i(>h fiu'H Ihii coiulucljitLC v*llut' tinhl il inn IM-CIS the

<t|i|tro|t(i(ilc °C tme linli!i|tiil«ite OS IIMIIHMM) loi liMiipriiMmt'
Ix.-lwt.'Oii MIL* ijivi>fi UC lute's) fioin tins (iih-i',c<-l'(M» )'»|('IH( a

. ' }

1 1 1 1 1 1 11 111 1 1 J 1 1 11I I111I I 1 1 1 1 1 J I j 111 111 11 111 I '
IllOflO 1OODU 3O OOO 4UOOO fcO UOO

10

lute hoiKontiillv lu lite nliju u( Ilie iji.ipli Ilns ilulunKuici llic

s.ihnny loi ihis s.nnple

I >iiniplu ^*t> O(>U|iinlio*i/i:iii uiiil ?0"(! ijivri ,i i.ll"uly ol ) 1

(I«.iMiplc 2.500 nib/in ,inil 20°r ijivrs J Lllunly of I 7 I

(I)) fk'inovc Ilii; T kii»l> swilc.li lu SALINITY dnil luin lln: LUiili»l

sliiifl iiiilil (hi! inrloi nn^fU* mclti airs tlu* s.ilitttiy v.iltit; ilf:lv>

iniiiril HI Sl(.'|> Id) In lliL' cuainplu (jivun I lie value >s I 7

(c) Switr.h lo I tMI'LHATUnt INole Tins lonipni.mnc io.nliO(|

must lit' Hit siiinu as Sloi> (a), il mil IKMJIII .HI.IHI ,11 Sli;|i (a) )
I'l.K r iln> knot) on ihc tonliol slioll (wilhoui miiiinij ihu control

ili.illl wild llic knolj |>uinlu( ul ihc s.iimt loiiipcidiiiic as ihc

inelur itMilioy ami dyhluii bulli set s<:ic<>v^ si'Cuu.'ly

Al oailifkl U|)|>oriuiiily ii'i:jlil)iJlc usimj ihc following inoiii-dn'i: 01

lolnin lliu insliiiinunl to Idclory 'o> suivice
(il) Si>l Die inslninicnl loi A balmily miMsuieiiifiil Js num'al

(li) Snlisliliilu a 1000/iI taii.itiloi jnil 1 12 7 oluii 0 1% lului.mce

icsisloi lui Ihc piuhe

ConnCM I Ihc insiMi" jnil c.ipaLiloi holwcon ihc ijitun wne jnil it'll
wuc on the j.itk connec. lions insulc IMu IMSIIUIIIUMI

O
UIUEN WiHE IOOO,. I

HtD WIMt

o

1 1
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It I I.mi Iliu lL'ii.pi:i.iloru idal until Ilirj mulei reads irillino

Mow io..l.ill Ilii: H.'iii|ii'i ,11,111: knob with llir anniv al 2!l"C Ibis i'. .1

li'inpor ,ny r .ilibr.ilrori only llebirn Ibc msliuinenl lo the l.rr.loiy loi

piopi'i IIM .llibitiboii

I 'HOBl
1 r)vsi.ii|iii(in ol YSI JJOO Suiius Comluclivity/T umptii iilmu

Probe
lln' YSI J10O jr:nr', fi.i.ili.i trviiy I'robes aiu desujoiMl lor l.i'lil use
finliodviiiij i.oiisliuLlion and dusHjn Im luijijed aLLiiiale suivicu
Ciii.li probe Icaiun.-s a liorli in cull constant of 5 0 I5OO O/M) i 2%. a
precision YSI ihuiiiiislui lurnpi'iaunc scnsiu ol 10 IT. .irr.tn.n.y at
O"C and i 0 J°C al 40°C and a low c.ip.u ilance (.able .issembly lei
fiuiialiny HI a Ihicc tlieinuiiAl 020 dia phono lypu t'.onnnctoi
Tin- I 110 lias a 10 It iMhlir .mil HIL 331 1 is a SO II version Ollipi
li'i»|lli^ .|ir J^.iil.ibir on -.per i,il (irrlur
In.' pnibi' IMS a i'i|'il I'V I holly pi.ri.in/I'd pure on ki.'l i:li:i iiiidi-s
.lr.il ii <l,,i,ibli> i .iblr' pii>v..|uii| ii'si'.l.m. u lo a wide r,nii|r ol w.iler
1,011..' '...bi.l.mi r*b

2 M.IIIII uo.ioc I!

I.H I I. ,,11,1,0,

\Vl i i -n ll.i- i rll li"..l mil,i .il. •, li,^ ii'.iilii.i)S Ibc piob.lbti: t.i.iM' ib duly

t-lr. Irodi'b II.ml '^.ilr-t i l ipo^ils oils jiidnifjanH loallrr .lir llir rnnst

lit rly i onlaillillillllb

for i .;..* rnil'Ol iioiin.ll ilr.roiiMj so.lk Ibi* rlifi (null's lor !> rmnuli'S

wilb .1 lor .illy ,l..|,l.ll|lc I,.ill.,,.on, bit' r.IIMMMII) pii'il.li.llioo Mull .Ib

Dinv (.li,.,H,i ,|l n.llbiouin ( h'.llii'i llon/ori llir lirsU..", H.illy I ill;

1'on.i'l.i." and fl.innii (.li'.inei Jol.nsoo W,l. l i n y liibl.ml

( Irani'i 1,1 lyjol Hi.mil l),r..ni lob Mir Clr'.ioer

Tor •jlioiujrr i Ir.lniiKj ,1 5 nnnotu soak in J solnlron m.nlu ol 10 pans
drslilloil wjiur 10 p.uis isdpiopyl alculiol and I pail HCl <..in he used
Always rinsu I ho pinliv allci cleaning and before siorjijc
CAUTION Do nol touch ilio cloclrodes inside Hit! probe

I'l.inmiin 1)1.rck is bull ,ind can be scupcd oil
II clujninij dors nol rc^lun.' Iliu piobc perloini.lnce il! pljhni«in(j is
rrji|or>cil

(b) Hi: Pl.lliniung
r<|nipiiiuiil RiMiuiifd --
(I) YSI j /3140 Plairiii/rnij Solution 2 II o; (3°.. pl.innuni
rhlonde dissolved in O0?5% li.-ad acntiilc solulionl
12) YSI Model 3.1 01 33M S C T Metci
(3) !iO nil ijlitss bruakei or i:()uiualunt boitlc
HI Di'.lrlli'd wjici

PlOCIldlHC

(1) rii'.in the piohe iJL HI Suitum (a) e'llici imMhod
(2) I'l.itr the cell in Ihf lic.iki'i ,MH| .irld volln ninl YSI |(JI')0

biiliiliun lo covei Hie olec iKiili.'S Do nol < ovci llu: lop of
llir pione

{31 I'lor) llir |in.be illlii llu: Mc.lrl I ) or I'JM '.\M|.|I lo llir

X I O O si ,rlr' lo |il.ilnn/i: llu; ulri linilr MIIWI: tin; pn.be

sl.ijbllY lo obl.no llu; liujlirbl ini'lri ri'.idin.j .11.il innliinie

il.iiinmiH) loi

Mi'lci
/r ndios/c in

:io ooo
2S OIK)

21) OOO
1 '.> OOO
101)00

Ibe iipprohun.iii! lime

neaduiQ
iiiS/ni

;i ooo
2 !>f)0
2 OOO
1 M'O
1 OOO

bbowii br:l(uv

rune

(roioolus)

b
r>
u

1 1
Ib
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I'll AllC'l Ihe el.l

WJICI

('.>) Ketum 1 1 ID suliilion Ki iis couiiimci
should lie sulhcieni loi !>0 liualinunts

lllllU IcIlUIVO Ihu plobC' and IIIISU III lll:Sh

2 HI nl j i i luhon

3 Piulia Use
Ul Obsi'uchons noai the |)iol>i! can disliuh ii!adm<|S At li.\ijl I wo

inches ol clraiamc inusl he allowud hum nun inctiilhc 1111
deiv\.)iei ol.|, i is Metallic nlijitcls such as pic is 01 wt'iyln-;
shuulJ be kvt>l a\ luasl 6 mtlius lioin ilie pnilie

ll>) Wo.ylus aiu Jll.icliod lo the rjble ol il>v Ybl 3310 Jiul 33 I 1
fiul»:s the Y$l 3327 Wciylili me suppdvil in pans with a
lolal wciylil ol 4 ouni es poi pan Should it become nuciibsaiy
lo add muiu weiyhl lo uvcicomo waici r.uncnis. wo stmocsl
Inniliny Hie total wcujhl lo two pounds IB pans) Foi wi:i()hls
n< e»rebb ul Iwn pumids mo an ni(li:(>onili:nl stivpunsion
tablu In eillxM r.ise. wciijlils inusl be ki'pt at lua-jt 0 nu.lics
jwdy liciin lliu piolie

It1) Griill*! di|iiiMinii by inismij and IUWUIIIK) lint piohr buvi.'tiil
liiiius dutiiiy A mi* jsuiL'iiu.'nl msuius How ol spt.'i.imrn solij
lion IliiOuijh Ilir pioln; jnd i inpiCJVOS Ihu liino lubponst: (if lln:
loinp'.''!!!'!^1 '..cn'joi

4 Cull Ciililn Jlinn & !>tiindiiid Soliitiuns
The YSI f(J3QO ounrb (.'ulls aie L.ililii.ilcil lo absolute diiiic.ic.y ol
i I b% basfd on rf slaml.iid ;,oliiliiiii SHU c the lilni.lUiiL' on c oni'tic
tivity t l ' t^s not in<ln dttr A t iinsisliMUly an.rpled sliiiuliiidi/iilion
niilliiid we havu ( IIIIMMI the 001 dum.il KCI soluliou inclluul ,is
dtrlL'iiiiuiuil liy Jours iind llMdolLiw in I H.I 7 as om M.inil.iMl HcciMil
lu>tbooks as well .is ilio A',[M *,l,iiidj(ds. r.oncui willi llns < .liiin.o
Hit: solution is pii'iuird by diluting 0 7<1S yiams ol pine diy KCI with
dislillrd wjlei until Ihu sololiun is 1 kiloijiiiin Hie l.ibh: brlow %bows
the values ol londiK livily tins solution would hiive il tin; dislillud
watei wfic non i unduUivu MHWI-VCI sime uvrn l»i|b puiily diMillcd

walui is slii|htly i oniloclive the mr.isuii.-d <.iindui.iivily will he hujher
by an amount ci|ual lo Ihe wjtu* s conductivity

Tuiiipin.iliiie "C /<mhos/cin mS/m

15 1 1 4 1 5 142
16 11675 I f> 0
17 1 ISiJ 6 I'J 4
18 12199 220
19 12464 246
20 12730 11 3
21 12997 1300
22 13266 132 7
23 13536 1354
24 13808 13U 1
25 1408 1 1408
26 1436 5 1437
27 I4G32 1463
28 1490 9 149 1
29 1 5 1 8 7 1 'j 1 9
30 1546 7 154 7

The npeialoi may use the standard solution and Ihe lahli: K> . ii
cuiacy ol a i ell s i.onslanl 01 lo delemnne an imknov/n LOIV.U
lomuila is shown below

'I t ,n
II (lie

n i i c?i n is. > s-i

vliuic K =
n =
Ci -
c, =

' 10'

Cell consianl
lesislancc m

Conductivity m /nnhos/cm
Conductivity in (iinhos/Lin ol the dis'illi-d walei
used lo n-.ikc solution

15

.••• 1
.'•:.'>/',.
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S> - CiiiuKiclivily 111 inS/in ol llu: iliblilli:il W.IIIM iisi.-tl

lu injku lliu soluhon

U C. and Ci 01 Si diul S». must eillicc l>e ilulunniniMl .11 (liu siimi:
li'.ii|ic'< Jluic ui toiicclcil lu Ilia SJinu Icinpuiaimc to uuku Ihu i.'i|u,l

(ton vjlid
NolB foi (uillici inluiiiialiofi on <.u>idin:liviiy .mil ihi; iilxivi: SI. HI
ilanl inlciiinjiioii idui Id ASIM Sundoids I'.)M ?3 • Sl.iiiiljul
Mulliuds ul Icil loi Eleclncal Conilurlivily. 01 W.HIM Jiul liuliislridl

Waiui - ASIM Or->njnalion Ol 125 64

I Ol salinity court, lion when iisimj I lie Mi.del 1>7 ose Ibc Balmily
ie,)diiuj iliiutl lioin die Model 33 01 33M No convulsion is

Model 33 .nxl 33M siilmily icaduujs l.iken in con|un>.iion widi Model
5<1 dissolved o»yi)i:n ic.idmijs can 1)0 usi:d lo coneti die Model 54 lui
s.ilimly ,in<l 10 ni.iKi! |>osl nii?asiiicnicnl salinity (.OHUI.noii* lo dis-
solved o>y()un data Collection tables aic available liom die lacioiy

YSI MOOtL 33 AND 33M USED WITH YSI &IA. 54 iiuil 57

OXYGEN METERS

II U>L oalimly iiu-jsiiiuiiifnl is to l>o tisod li" sahiuly coniicnon UK tin;
5IA I he leadiixj ilinuliJ lie cunvi.-ilud lu Chloiosily lliu luiinul.i is

I ' I 'M C l i l u i u s i l y -
003

o > IO'

I DI tlii.-M! luvliiiiiii'iils tin: OO1 cjn In: iii-ijliii lu'l so lliu i:i|iiali(jn
^IMipliIlL'^ IO

SS "i. • • ID'
- , - g - - —I'I'M CI

id ?; .10 S u/,,u
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CALIBRATION AND MAINTENANCE OF PHOTOVAC TIP

CALIBRATION

Two basic calibration operations must be performed. These are adjustment of

zero and the adjustment of span.

The zero adjustment is the easiest. Under conditions where accuracy is very

important and sensit ivi ty is less important, it may be suff icient to zero the

instrument using outdoor air. In other cases, of f ice area or indoor may prove

to be clean enough for zeroing purposes. When rigorously done, a source of

"Zero Air" or "Ultra Zero Air" is necessary. These are high purity grades of

compressed air avai lable in bottled form. The bottle is fitted with a

regulator and can be connected directly to the T IP 's input fitting. A very

low rate of flow should be used with pressure applied never exceeding 1 psi

(6 kPa . ) .

Having adjusted zero (this is best done with the "Span" control at maximum),

we will now turn to span calibration. To assess a situation where there is a

high ionizable loading in the air consisting of a mixture of many components,

it must be recognized that any reading obtained will be a composite of the

various components. With photoionization, response factors vary greatly from

compound to compound. This makes the reading on TIP dependent upon both

concentration and nature of the mixture involved. TIP, in this case, works as

a scoping tool; the user can move around the contaminated area seeking "hot

spots".

HNu calibration gas will be used to calibrate the TIP. The TIP probe will be

inserted into the gas cylinder feeder base and the gas released. The TIP will

then be adjusted to the gas concentration (generally 52 ppm).

MAINTENANCE

Routine maintenance requirements for TIP are minimal. All that is required is

to assure the batteries remain close to full charge (during periods of

non-use) and to assure that the inlet frit-fi lter is kept clear of debris.

The frit is a sintered, stainless type and must be periodically replaced to

assure free-flow of air to the detector.

WARZYN



Replacement of the frit is indicated when the inlet flow fal ls below
140 mL/min.

Referring to the TIP pictorial diagram, remove the four cover mounting screws

holding the detector cover in place. Remove any inlet probe that may have
been installed. Make sure the unit is switched "Of f " . Lift the detector
cover straight off the front of TIP with a twist ing motion to overcome
frict ion against the seal. Take the cover and place it upside down against a
soft, but firm, surface such as a block of wood, so that the inlet fitting
will not be damaged. From the inside of the fitting, press out the filter

with a tool such as a l/16th inch hex screwdriver.

Turn the cover right side up and position the new filter squarely in the inlet
fitting. Press it into position with the same tool.

Make sure that the black PID seal is in place in its recess in the TIP

detector and slip the detector cover into position, twisting it over the
seal. Replace the four cover mounting screws.

Further maintenance operations that can be performed by the user involve the
cleaning of the ion chamber and the lamp window, replacement of the lamp and
replacement of the battery pack.

The ion chamber is reached by removing the detector cover (as previously
described), unplugging the yellow collector wire from the printed circuit
beard of the UHF driver, releasing the red repeller wire at its attachment
point on the PID (loosen the small screw and pull gently free) and finally,
unscrewing the PID from the lamp holder by grasping gently but firmly the body
of the PID and rotating counterclockwise. The lamp will pop up on a spring
and may be lifted out for cleaning/replacement. The interior of the ion
chamber contains a very delicate wire mesh and must not be touched with any

solid object. The lamp window may be cleaned with a cotton swab dipped in
methanol and the interior of the ion chamber may be blown free of dust using a
gentle compressed air jet. The lamp (or its replacement) is simply put back

into the lamp holder and the PID screwed back into place being very careful to

avoid "cross threading". The two wires are replaced as before. It is vital

WARZYN



to assure that the PID seal is replaced in its seat before putting the cover
back onto the detector.

If the pump and LEDs stay off for longer than a minute or so on a fully

charged TIP, the detector lamp driving circuit may need adjustment. Remove

the detector cover after which the pump and LEDs should come on as a result of
ambient light hitting the photo resistor on the exposed circuit UHF driver
circuit board.

Locate the ceramic trimming capacitor on the UHF driver; it has a screwdriver

adjustment slot on the top of it. Be sure TIP is switched off, and make a

pencil mark on the trimmer capacitor to indicate its original position. Turn

the trimmer adjustment slightly (five degrees or so) }n one direction or the

other, then replace the detector Cover and turn TIP "On". Repeat this
procedure until the lamp starts. After TIP has run for two minutes or so,

turn it off and set the trimmer back to its original position, or very near

it, replace the detector cover, and use TIP.

If the lamp will not start regardless of the trimmer capacitor setting, the
lamp likely needs replacing. Set the trimmer to its original position and

replace the lamp as previously described. Lamp replacement is also indicated

if, with fully charged batteries, TIP response drops drastically from one day

to the next. Normally, a slight ozone smell will be present at the TIP

vent. A 'ailed lamp will not produce ozone.

[cac-65-18]
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CALIBRATION AND MAINTENANCE
OF HNU PHOTOIONIZATIO.'I DETECTOR

(Extracted from Manufacturer's Instruction Manual)

To ze^o the instrument, turn the function switch to the standby p o s i t i o n and

rotate the zero photentiometer until the net a." reads zero. Clockwise rotation
of the zero potentiometer produces an upscale deflection wnile

counterclockwise rotation yields a downscale deflection. Note: no zero gas

is needed, since this is an electronic zero adjustment (see below). If tne

span adjustment setting is changed after the zero is set, the zero should be

rechecked and adjusted if necessary. Wait 15 or 20 secorus to ensure tnat tne

zero reading is stable. If necessary, readjust the zero.

The instrument is now reacy "or calibration or measursne": oy swltcn-'nc tne
"unction switch to the prcoer measurement ranee. Tne instr:,rr:ert Is 5jp:'~ed

calibrated to read directly in ppm (v/v) 0-20, 0-200, 0-2'JOO of be-zane w: th

the span position set at 9.3. For additional sensitivity, the span

potentiometer is turned counterclockwise (smaller numbers) to increase the

gain. 3y changing the span setting from 10.0 to 1.0, the sensitivity is

increased approximately ten fold. Then, the 0-20, 0-200, 0-2000 ppm scales

become 0-2, 0-20, and 0-200 ppm full scale, respectively.

The span control is also utilized to make the instrument scale read direct1;/

in ppm of the compound being measured. E.G., it is adjusted to match the

value of a calibration gas to that same reading on the instrument scale. The
span control can be utilized to calibrate nearly any compound measured by

photoionization to be direct reading on the 0-20 ppm range. For example, gain

settings of 4.5 or 8.9, respectively, will provide direct reading capability
(0-20, 0-200 ppm) for vinyl chloride and trichl oroethyl ene, respectively.

Place the HNU probe top into the calibration gas cylinder discharge hose

open the gas valve. Place the scale selector on 0-200 and adjust to the cali-
bration gas concentration (generally 52 ppm) by turning the potentiometer.

The instrument is now calibrated. Recheck and adjust the zero if necessary.

Ccac-65-19] WARZYN
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INTRODUCTION
'. ''. The Century Model OVA-128 Portable Organic Vapor

Analyzer (OVA) is a highly sensitive instrument design-
ed to measure trace quantities of organic materials in
'jr. It is essentially a hydrogen (lame ionization detector
uch as utilized in laboratory gas chromatographs and

Iras similar analytical capabilities. The flame ionization
Detector is an almost universal detector for organic
Compounds with the sensitivity to analyze For them In

V he parts per million range (V/V) in air in the presence of
moisture, nitrogen oxides, carbon monoxide and car-
bon dioxide.

The instrument has broad application, since it has a
:ontinuous, chemically resistant air sampling system

and can be readily calibrated to measure almost all
organic vapors. It has a single linearly scaled readout
rom 0 ppm to 10 ppm with a X1. X10, X100 range switch.
Designed for use as a portaole survey instrument, it can
also be readily adapted to fixed remote monitoring or
mobile installations. It is ideal for the determination of
]nany organic air pollutants and in the monitoring of air

Jn potentially contaminated areas.
The OVA-128 is certified intrinsically safe by Factory

Mutual Research Corporation (FM) for use in Class I,
Division 1, Groups A, B, C& 0 hazardous environments.

Similar foreign certifications nave been obtained, in-
cluding BASEEFA and Cerchar approval for Group IIC,
Temperature Class T4 and equivalent approval from the
Japanese Ministry of Labor. This requirement is
especially significant in industries where volatile flam-
mable petroleum or chemical products are manufac-
tured, processed or used and for Instruments which are
actually used in portable surveying and in analyzing
concentrations of gases and vapors. Such instruments
must be incapable, under normal or abnormal condi-
tions, of causing ignition of the hazardous atmospheric
mixtures. In order to maintain the certified safety, it is
important that the precautions outlined in this manual
be practiced and that no modification be made to these
instruments.

Sections 1 through 6 herein apply to the basic instru-
ment. Section 7 contains information relative to options
which are available and which may or may not have
been purchased with your OVA.

It is highly recommended that the entire manual be
read before operating the instrument. It Is essential that
all portions rotating to safety of operation and
maintenance. Including Section 5, be thoroughly
understood.

SIDE PACK ASSEMBLY

Recorder Connector-

Igniter Button

Earphone Jack

Sample Connector

Readout Connector

PROBE/ READOUT
ASSEMBLY

UMBILICAL CORD

Refill Connector -

FIGURE 1-1. PORTABLE ORGANIC VAPOR ANALYZER
Model OVA-128



! j

SECTION 1
; DESCRIPTION AND LEADING PARTICULARS
:'1.1 GENERAL

The Century Portable Organic Vaoor Analyzer (OVA),
Illustrated in Figure 1-1, is designed to detect and

'measure hazardous gases found in almost all In-
dustries. It has broad application, since it has a
chemically resistant sampling system and can be
calibrated to almost all organic vapors. It Is extremely

• sensitive and can provide accurate indication of gas
: concentration In one of three ranges: 0 to 10 ppm; 0 to
•100 ppm; and 0 to 1,000 ppm. While designed as a
lightweight portable instrument, it can readily be

• adapted to remote monitoring applications.
The Instrument utilizes the principle of hydrogen

flame ionization for detection and measurement of
organic vapors. The instrument measures organic vapor

• concentration by producing a response to an unknown
sample, which can be related to a gas of known com-

' position to which the instrument has'previously been
calibrated. During normal survey mode operation, a

> continuous sample Is drawn into the probe and
; transmitted to the detector chamber by an Internal pum-

ping system. The sample flow rate Is metered and pass-
ed through panicle filters before reaching the detector
chamber. Inside the detector chamber, the sample is
exposed to a hydrogen flame which Ionizes the organic
vapors. When most organic vapors burn, they leave
positively charged carbon-containing Ions which are
collected by a negative collecting electrode In the
chamber. An electric field exists between the con-
ductors surrounding the flame and the collecting elec-
trode which drives the Ions to the collecting electrode.
As the positive ions are collected, a current correspon-
ding to the collection rate is generated on the input
electrode. This current Is measured with a linear elec-
trometer preamplifier which has an output signal pro-
portional to the ionizatfon current. A signal conditioning
amplifier Is used to amplify the signal from the preamp
and to condition It for subsequent meter or external
recorder display. The meter display is an Integral part of
the Probe/Readout Assembly and has a scale from 0 to
10.

1.2 TYPICAL APPLICATIONS
(1) Measurement of most toxic organic vapors pre-

sent In Industry for compliance with Occupa-
tional Safety and Health Administration (OSHA)
requirements.

(2) Process monitoring and evaluation.
(3) Evaluation and monitoring applications in the

air pollution field.
(4) Leak detection in storage, transportation and

handling equipment.
(5) Survey of gas distribution and transmission

lines and equipment for compliance with Office
of Pipeline Safety (OPS) requirements.

(6) Forensic science applications.

1.3 OTHER TYPICAL USES
(1) Controlling and monitoring atmospheres in

manufacturing and packaging operations.
(2) Mudlogglng, gas and mineral exploration.
(3) Leak detection related to volatile fuel handling

equipment.

1.4 MAJOR FEATURES
The basic Instrument consists of two major

assemblies, the Probe/Readout Assembly and the Side
Pack Assembly (see Figure 1-1). The recorder is op-
tional on all models, but Is normally used with all in-
struments which incorporate the GC Option. The output
meter and alarm level adjustments are incorporated in
the Probe/Readout Assembly which is operated with
one hand. The Side Pack Assembly contains the re-
maining operating controls and Indicators, the elec-
tronic circuitry, detector chamber, hydrogen fuel supply
and electrical power supply. It is a quantitative type In-
strument with sensitivity to 0.1 ppm methane.

Other major features are: 250* linear scale readout,
less than two second response time and minimum eight
hour service life for fuel supply and battery pack. A bat-
tery test feature allows charge condition to be read on
the meter. Hydrogen flame-out is signified by an audi-
ble alarm plus a visual Indication on the meter. The in-
strument contains a frequency modulated detection
alarm which can be preset to sound at a desired con-
centration level. The frequency of the detection alarm



varies as a function of detected level giving an audible
indication of organic vapor concentration. The Instru-
ment Is designed for one man, one hand operation and
the entire unit weighs a total of less than 12 pounds, in-
cluding fuel supply and battery. An earphone Is provid-
ed for "only operator" monitoring.

During use. the Side Pack Assembly can be carried by
the operator on either his left or right side or as a back
pack. The Side Pack Assembly is housed in a high im-
pact plastic case and weighs less than 10 pounds. The
Probe/Readout Assembly can be detached from the
Side Pack Assembly and broken down for transport and
storage. See Figure 1-2 for the breakdown capability of
the instrument.

1.5 ADAPTABILITY FEATURES AND STANDARD
ACCESSORIES

1.5.1 GENERAL
Maximum flexibility and operability features are in-

cluded in the instrument design. As shown in Figure 1-2,
a variety of pickup fixtures can be used. They can be in-
stalled by simply turning a knurled locking nut. Small
diameter tubing can be used for remote sampling and
electrically insulated flexible extensions can be used
for difficult places to reach.

1.5.2 PROBE
The telescoping probe allows the length to be in-

creased or decreased over an eight inch range to suit
the individual user. A knurled locking nut is used to lock
the probe at the desired length. The probe is attached
to the Readout Assembly using a knurled locking nut.
For measurements in close areas, the probe is replaced
with a Close Area Sampler, which is supplied as a stan-
dard accessory.

1.5.3 PARTICLE FILTERS
The primary filter is of porous stainless and located

behind the sample inlet connectbr, see Side Pack
Assembly drawing in Appendix "A". In addition,
replaceable porous metal filters are installed in the
"close area" sampler, the pickup funnel and the tubular
sampler.
1.5.4 INSTRUMENT CARRYING CASE

An instrument carrying case is provided to transport,
ship and store the disassembled Probe/Readout
Assembly, the Side Pack Assembly and other standard
equipment.

1.5.5 MOBILE INSTALLATION
The Instrument is readily adaptable to a mobile ap-

plication by simply plugging into vehicle power and
hydrogen fuel supply and making provisions for drawing
sample from the vehicle primary sampling system.

1.6 SPECIFICATIONS
Sensitivity: 0.1 ppm (methane)
Response time: Less than 2 seconds
Readout: 0 to 10 ppm, 0 to 100 ppm, 0 to 1,000 ppm,

250* linear scaled meter; external monitor
connector

Sample flow rate: Nominally 2 units
Fuel supply: 75 cubic centimeter tank of pure

hydrogen at maximum pressure of 2300 PSIG,
finable while In case

Primary electrical power Rechargeable and
replaceable battery pack at 12VDC

Service life: Hydrogen supply and battery power-8
hours operating time minimum

Size: Standard Unit: 8-5/8 x 11-5/8 x 4-1/4 FM
Unit: 8-5/8 x 11-5/8x4-1/2 Probe/Readout
Assembly: Variable (see Figure 1-2)

Weight: Standard Unit: Side Pack Assembly, less
than 10 Ibs. FM Unit: Side Pack Assembly,
less than 11 Ibs. Probe/Readout
Assembly: less than 2 Ibs.

Operator requirements: One man, one hand opera-
tion

Detection alarm: Frequency modulated audible
alarm. Can be preset to desired level. Fre-
quency varies as a function of detection level

Flame-out Indication: Audible alarm plus visual
meter indication

Battery test: Battery charge condition indicated on
readout meter or battery recharger

Pickup fixtures: Variety of types for various applica-
tions

Probe: Telescoping adjustment over 8 Inches or
probe can be completely removed from
Readout Assembly

Umbilical cord: Cable between readout and
sidepack with connectors for electrical cable
and sample hose

Filtering: In-line particle filters and optional ac-
tivated charcoal filter.

Side Pack case: Molded high Impact plastic case
with carrying handle and shoulder strap

Electrical protection: Refer to Section 5
Standard accessories:

1) Instrument carrying and storage case
2) Fuel filling hose assembly
3) A.C. battery charger
4) Earphone
5) Various pickup fixtures

Optional accessories:
1) Gas chromatograoh option
2) Portable strip chart recorder
3) Activated charcoal filter; also used

with desiccant as a moisture trap
4) Dilution valve
5) Septum adapter for use with gas

chromatograph option

SECTION 2
DETAILED OPERATING PROCEDURES
2.1 GENERAL

The procedures In this section are broken into five
parts: (1) Starling, (2) Operating, (3) Shut Down, (4) Fuel
Refilling, and (5) Battery Charging. After familiarization



SIDE PACK ASSEMBLY

SHOULDER CARRYING
STRAP

PICKUP FUNNEL
(NOT APPLICABLE
TO FM CERTIFIED
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"CLOSE" AREA
SAMPLER

TUBULAR
SAMPLER
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UMBILICAL CORD

READOUT ASSEMBLY
(CAN BE USED AS SHOWN WITHOUT
FURTHER ATTACHMENTS IN
CONFINED AREAS)

FIGURE 1-2

INSTRUMENT DISASSEMBLED
Typical of All Models Except Where Noted.
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with the Instrument, the summarized procedures
described In Section 3 may be used for simplicity.
Because of the many optional applications for the In-
strument, 'the comprehensive detailed procedures
described in this section may seem complex. However,
in normal applications the operating procedures are
quite simple. A condensed operating procedure check
list is provided Inside the cover of the Side Pack
Assembly. Refer to Section 7 for operating procedures
relative to major optional accessories such as the Gas
Chromatograph Option.

2.2 SYSTEM CONTROLS, INDICATORS AND CON-
NECTORS

Tables 2-1 and 2-2 describe the functions of the
various controls, indicators and connectors illustrated
in Figure 1-1. Unless otherwise noted, the listings in
Tables 2-1 and 2-2 are applicable to both the Model OVA-
mandOVA-128.

TABLE 2-1
SIDE PACK ASSEMBLY

Controls/Indicators — Function
1) INSTR/8ATT Test Switch - This 3 position tog-

gle switch turns on all instrument electrical
power except the pump and alarm power and
also permits display of the battery charge con-
dition on the readout meter.

2) PUMP (ON-OFF) Switch - This toggle switch
turns on power to the internal pump and audio
alarms.

3).. Igniter Switch - This momentary push button
* switch connects power to the Igniter coll in the

detector chamber and simultaneously discon-
nects power to pump.

4) CALIBRATE Switch (range selector) - This 3
position toggle switch selects the desired
range: X1 (0-10 ppm); X10 (0-100 ppm); X100 (0-
1,000 ppm).

5) ' CALIBRATE ADJUST (zero) Knob - This poten-
tiometer is used to "zero" the instrument.

6) GAS SELECT Knob (span control) - This ten-
turn dial readout potentiometer sets the gain of
the instrument commonly referred to as span
control.

7) Recorder Connector - This 126 series 5-pin Am-
phenol connector is used to connect the instru-
ment to an external monitor with the following
pin connections.

Pin E- plus 12VDC
Pin H - Ground
Pin A - Signal 0-5VDC (OVA-118 only)
Pin B - Signal 0-5VDC (OVA-128 only)

8) Recharger Connector - This BNC connector is
used to connect the battery pacK to the battery
recharger assembly.

9) H2 TANK VALVE - This valve Is used to supply
or close ofl (he fuel supply from the hydrogen
tank.

10) H2 TANK PRESSURE Indicator - This high
pressure gauge measures the pressure In the
hydrogen fuel tank which is an Indication of fuel
supply.

11) H2 SUPPLY VALVE - This valve Is used to supp-
ly or close off the hydrogen fuel to the detector
chamber.

12) H2 SUPPLY PRESSURE Indicator - This low
pressure gauge is used to monitor the
hydrogen pressure at the capillary restrictor.

13) SAMPLE FLOW RATE Indicator - This indicator
is used to monitor the sample flow rate.

14) Refill Connection - This 1/4" AN fitting is used
to connect the hydrogen refill hose to the in-
strument.

15) REFILL VALVE - This valve is used to open one
end of the instrument fuel tank for refilling with
hydrogen.

16) Earphone Jack - This jack is used to connect
the earphone; it turns off speaker when used.

17) VOLUME Knob - This potentiometer adjusts the
volume of the internal speaker and earphone.

18) Readout and Sample Connectors - These con-
nectors are used to connect the sample hose
and umbilical cord from the Probe/Readout
Assembly to the Side Pack Assembly.

TABLE 2-2
PROBE/ READOUT ASSEMBLY

Controls/Indicators — Function
A) Meter - This 250* linear scaled meter displays

the output signal level in ppm.
B) Alarm Level Adjust Knob - This potentiometer

(located on the back of the Readout Assembly)
is used to set the concentration level at which
the audible alarm is actuated.

2.3 STARTING PROCEDURE
2.3.1 INITIAL PREPARATION FOR USE
2.3.1.1 INITIAL ASSEMBLY (Reference Figure 1-2)

a) Normal Survey Configuration
(1) Connect the adjustable length probe to the

Readout Assembly with the captive locking
nut. Ensure that the probe is seated firmly
in the Readout Assembly.

(2) Select the desired pickup fixture and check
that a particle filter is installed.

(3) Connect the pickup fixture to the probe us-
ing the knurled locking nut.

(4) Connect the umbilical cord and sample
hose to the Side Pack Assembly.

b) "Close Area" Survey Configuration
(1) Check to ensure that a particle filter is in-

stalled in the close area sampler.
(2) Connect the close area sampler directly to

the Readout Assembly.
(3) Connect the umbilical cord and sample

hose to the Side Pack Assembly.

2.3.1.2 SERVICING
a) Fueling: Pure, dry hydrogen can normally be



purchased locally or In • high grade from the
Matheson Company of East Rutherford, New
Jersey. The maximum Instrument supply bottle
pressure Is 2300 PSIG. A high pressure
hydrogen filling hose assembly is provided with
the Instrument. This assembly Includes the
proper fittings for the instrument and supply
bottle, and a three-way fill/bleed valve. Initial
fueling and subsequent refilling, using the Cen-
tury high pressure filling hose, should be ac-
complished in accordance with the detailed in-
structions described in Section 2.6 of this
manual.

b) Battery Check: Move INSTR/BATT Test Switch
to the BATT position and ensure battery is
charged by reading the indication on the
readout mater.

c) Calibration: Standard factory calibration is per-
formed using methane in air. The GAS SELECT
(span) Control is set and locked to the position
for calibration to methane (factory setting is
300). If the instrument is calibrated for other
organic vapors, the reading on the GAS
SELECT Control must be set for that particular
vapor.

2.3.1.3 SAFETY PRECAUTIONS
Certain safety precautions must be followed in using

the instrument. Hydrogen gas, when mixed with air, is
highly flammable. Operating and refueling instructions
should be strictly followed to ensure safe, reliable
operation. Section 5 of the manual provides detailed
safety precautions.

2.3.2 TURN ON PROCEDURE
The GAS SELECT control should be preset to the

desired dial Indication prior to turn on. The procedure
for determining this setting is contained in Section 4 of
this manual. The instrument, as received from the fac-
tory, is set to measure in terms of methane in air.

a) Move the INSTR Switch to ON and allow five
minutes for warm up.

b) To set the audible alarm to a predetermined
level, first turn the PUMP Switch to ON, then
adjust the meter pointer to the desired alarm
level, using the CALIBRATE ADJUST (zero)
Knob. Turn the Alarm Level Adjust Knob on the
back of the Readout Assembly until the audible
alarm just comes on. Adjust speaker volume
with VOLUME Knob. If earphone is used, plug
in and readjust the volume as desired. The in-
strument is then preset to activate the alarm
when the level exceeds that of the setting.

c) Move the CALIBRATE Switch to X10 and adjust
the meter reading to zero with the CALIBRATE
ADJUST (zero) Knob.

d) Ensure the PUMP Switch is ON and observe the
SAMPLE FLOW RATE Indicator. Indication
should be approximately 2 units.

e) Open H2 TANK VALVE one (1) turn and observe
the reading on the H2 TANK PRESSURE In-
dicator. (Approximately 150 psi of pressure is

needed for each hour of operation.)
f) Open H2 SUPPLY VALVE 1/2 to 1 turn and

observe the reading on the H2 SUPPLY
PRESSURE Indicator.

CAUTION
Do not leave H2 SUPPLY VALVE open
when the pump is not running, as this will
allow hydrogen to accumulate in the detec-
tor chamber,

g) Confirm that meter is still reading zero (readjust
if required).

h) Depress igniter button. There will be a slight
"pop" as the hydrogen ignites and the meter
pointer will move upscale of zero. Immediately
after ignition, release the igniter button. Do not
depress igniter button for more than 6 seconas.
If burner does not ignite, let instrument run for
several minutes and try again. After ignition,
the meter pointer will Indicate the background
concentration. This background level is nulled
out using the CALIBRATE ADJUST (zero) Knob.
Reference paragraph 6.2.5.1.

NOTE
Since the OVA utilizes the sample air drawn
by the pump into the detector chamber as
the only source of air to support the
hydrogen flame, without adjustment the in-
strument will read the actual background
concentration (ppm) of all hydrocarbons
present at a given location.

i) Move instrument to an area which Is represen-
tative of the "lowest ambient background con-
centration" (cleanest air) to be surveyed. Move
the CALIBRATE Switch to X1 and adjust the
meter to read 1 ppm with the CALIBRATE AD-
JUST (zero) Knob.

NOTE «
Adjustment to 1 ppm (rather than 0) is
necessary in the X1 range because of the
sensitivity of the OVA. This permits minor
downward fluctuations in the normal
background level without dropping below
0, which would actuate the flame-out alarm.
It Is important, therefore, to remember dur-
ing the subsequent survey that 1 ppm must
be subtracted from all readings. Therefore,
a 1.8 ppm reading would actually be only 0.8
ppm.

J) If the alarm level is to be set above the normal
background detection level, turn the Alarm
Level Adjust Knob on the back of the Readout
Assembly until it actuates slightly above
background.
THE INSTRUMENT IS NOW READY FOR USE.

2.4 OPERATING PROCEDURES
a) Set the CALIBRATE Switch to the desired



range. Using one hand operation, survey the
areas of Interest while observing the meter
and/or listening for the audible alarm Indica-
tion. For ease of operation, carry the Side Pack
Assembly positioned on the side opposite the
hand which holds the Probe/Readout
Assembly. For broad surveys outdoors, the
pickup fixture should be positioned several feet
above ground level. When making quantitative
reading or pinpointing, the pickup fixture
should be positioned at the point of Interest.

b) When organic vapors are detected, the meter
pointer will move upscale and the audible alarm
will sound when the preset point Is exceeded.
The frequency of the audible alarm will in-
crease as the detection level Increases.

c) If the flame-out alarm Is actuated, ensure that
the pump Is running, then press the Igniter but-
ton. Under normal conditions, flame-out results
from sampling a gas mixture that is above the
lower explosive level which causes the H2
flame to extinguish. If this is the case, reigni-
tion is all that is required.
Another possible cause for flame-out would be
restriction of the sample flow line which would
not allow sufficient air Into the chamber to sup-
port combustion of the H2 flame. The normal
cause for such restriction would be a clogged
particle filter or other restriction in the line.
It should be noted that the chamber exhaust
port is on the bottom of the case and blocking
this port with the hand will cause fluctuations
and /or flame-out.

2.5 SHUT DOWN PROCEDURE
The following procedure should be followed tor shut

down of the instrument:
1) Close H2 SUPPLY VALVE.
2) Close H2 TANK VALVE.
3) Move INSTR Switch to OFF.
4) Wait 5 seconds and move PUMP Switch to OFF.

INSTRUMENT IS NOW IN A SHUT DOWN CON-
FIGURATION.

2.6 FUEL REFILLING
a) The Instrument should be completely shut

down as described in Section 2.5 herein during
hydrogen tank refilling operations. The refilling
should be done in a ventilated area. There
should be no potential Igniters or flame In the
area.

b) If you are making the first filling of the instru-
ment or If the filling hose has been allowed to
fill with air, the filling hose should be purged
with N2 or H2 prior to filling the Instrument tank.
This purging is not required for subsequent fill-
Ings.

c) The filling hose assembly should be left attach-
ed to (he hydrogen supply tank when possible.
Ensure that the FILL/BLEED Valve on the in-
strument end of the hose Is In the OFF position.

Connect the hose to the refill connection on the
Side Pack Assembly.

d> Open the hydrogen supply bottle valve slightly.
Open the REFILL VALVE and the H2 TANK
VALVE on the Instrument panel and place (he
FILL/BLEED Valve on the filling hose assembly
In the FILL position. The pressure in the instru-
ment tank will now be indicated on the H2 TANK
PRESSURE Indicator.

e) After the Instrument fuel tank Is filled, shut off
the REFILL VALVE on the panel, the
FILL/BLEED Valve on the filling hose assembly
and the hydrogen supply bottle valve.

f) The hydrogen trapped In the hose should now
be bled off to atmospheric pressure. CAUTION
should be used in this operation as described
in Step (g) below, since the hose will contain a
significant amount of hydrogen at high
pressure.

g) The hose is bled by turning the FILL/BLEED
Valve on the filling hose assembly to the
BLEED position. After the hose is bled down to
atmospheric pressure, the FILL/BLEED Valve
should be turned to the FILL position to allow
the hydrogen trapped in the connection fittings
to go into the hose assembly. Then, again, turn
the FILL/BLEED Valve to the BLEED position
and exhaust the trapped hydrogen. Then turn
the FILL/BLEED Valve to OFF to keep the
hydrogen at one atmosphere in the hose so
that at the time of the next filling there will be
no air trapped In the filling line.

h> Close the H2 TANK VALVE.
i) With the H2 TANK VALVE and the H2 SUPPLY

VALVE closed, a small amount of H2 at high
pressure will be present in the regulators and
plumbing. As a leak check, observe the H2
TANK PRESSURE Indicator while the re-
mainder of the system is shut down and ensure
that the pressure Indication does not go down
rapidly, indicating a significant leak. If it does
decrease rapidly (greater than 350 PSlG/hr.),
there Is a significant leak in the H2 supply
system.

2.7 BATTERY RECHARGING
a) Plug charger BNC connector into mating con-

nector on battery cover and Insert AC plug into
115 VAC wall outlet. Never charge in a hazar-
dous area or environment.

b) Move the battery charger switch to the ON posi-
tion. The light above the switch button should
illuminate.

c) Battery charge condition is indicated by the
meter on the front panel of the charger; meter
will deflect to the right when charging. When
fully charged, the pointer will be in line with
"charged" marker above the scale.

d) Approximately one hour of charging time is re-
quired for each hour of operation. However, an
overnight charge Is recommended. The
charger can be left on Indefinitely without
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damaging the batteries. When finished, move
the battery charger switch to OFF and dlscon-

• n«ct from the Side Pack Assembly.

The following are special Instruction* relative to bat-
teries which have be«n allowed to completely

• discharge.
It has been established that the above battery

recharging procedures may not be sufficient when the
operator of the instrument has Inadvertently left the IN-

, STR Switch ON for a period of time without recharging
! and allowed the battery to completely discharge.

When this happens and the above procedures fail to
recharge the battery, the following should be ac-

. complished:
1) Remove the battery from the instrument case.
2) Connect to any variable DC power supply.
3) Apply 40 volts at 1/2 amp maximum.
4) Observe the meter on the power supply fre-

quently and as soon as the battery begins to
draw current, reduce the voltage on the power
supply at a slow rate until the meter reads ap-
proximately 15 volts. NOTE: The time required

; to reach the 15 volt reading will depend on
degree of discharge.

5) Repeat steps a), b), c), and d) above to continue
charging.

2.7.2 DC CHARGER
a) The optional DC charger is designed to both

charge the battery and to provide power tor
operating the instrument from a 12 volt DC
source, such as vehicle power.

b> Connect the OC charger cor-1 to the connector
on the battery cover of the Side Pack
Assembly. Plug the line cord into the vehicle
cigarette lighter or other power source connec-
tion.

c) In mobile applications, the OC charger is used
to supply vehicle power to the Instrument.
Therefore, it may be left connected at all times.

2.8 CHARCOAL FILTERING
When it is desired to preferentially remove the

heavier hydrocarbons, such as those associated with
automobile exhaust, gasoline, etc., simply remove the
pickup fixture from the end of the probe and install the
optional charcoal filter assembly.

This same charcoal filter assembly can be installed
directly into the Readout Assembly by using the adapter
provided.

2.9 MOISTURE FILTERING
Filtering of moisture in the sample is not normally re-

quired. However, when moving in and out of buildings In
cold weather, excessive condensation can form In the
lines and detector chamber, in this case, the charcoal
filter adapter can be filled with a desiccant such as
"Drierlte" which will filter out the moisture contained In
the sample.

SECTION 3

SUMMARIZED OPERATING PROCEDURES
3.1 GENERAL

The procedures presented In this section are Intend-
ed for use by personnel generally familiar with the
operation of the Instrument. Section 2 presents the
comprehensive detailed operating procedures.

It Is assumed that, prior to start up the positions of all
switches and valves are in shut down configuration as
described In paragraph 3.3.

3.2 STARTUP
a) Move PUMP Switch to ON and check battery

condition by moving the INSTR Switch to the
BATT position.

b) Move INSTR Switch to ON and allow five (5)
minutes for warm-up.

c) Set Alarm Level Adjust Knob on back of
Readout Assembly to desired level.

d) Set CALIBRATE Switch to X10 position, use
CALIBRATE Knob and set meter to read 0.

e) Move PUMP Switch to ON position then place
instrument panel in vertical position and check
SAMPLE FLOW RATE indication.

f) Open the H2 TANK VALVE and the H2 SUPPLY
VALVE.

g) Depress Igniter Button until burner lights. Do
not depress Igniter Button for more than six (6)
seconds. (If burner does not ignite, let instru-
ment run for several minutes and again attempt
ignition.)

h) Use CALIBRATE Knob to "zero" out ambient
background. For maximum sensitivity below 10
ppm, set CALIBRATE Switch to X1 and readjust
zero on meter. To avoid false flame-out alarm
indication, set meter to 1 ppm with CALIBRATE
Knob and make differential readings from
there.

3.3 SHUTDOWN
a) Close the H2 SUPPLY VALVE and the H2 TANK

VALVE.
b) Move the INSTR Switch and PUMP Switch to

OFF.
c) Instrument is now in shut down configuration.

SECTION 4
CALIBRATION
4.1 GENERAL

The OVA Is capable of responding to nearly all
organic compounds. For precise analyses it will be
necessary to calibrate the Instrument with the specific
compound of interest. This Is especially true for
materials containing elements other than carbon and
hydrogen.

The instrument is factory calibrated to a methane tn
air standard. However, it can be easily and rapidly
calibrated to a variety of organic compounds. A GAS
SELECT control is incorporated on the instrument panel
which is used to set the electronic gain to a particular
organic compound.

Internal electronic adjustments are provided to
calibrate and align the electronic circuits. There are four
(4) such adjustments all located on the electronics
board. One adjustment potentiometer, R-38, is used to
set the power supply voltage and is a one-time factory
adjustment. The remaining three adjustments, R-31, R-
32 and R-33 are used for setting the electronic amplifier
gain for each of the three (3) calibrate ranges. Access to
the adjustments is accomplished by removing the in-
strument from Its case. Figure 4-1 Indicates the location
of the adjustments.
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< 2 ELECTRONIC ADJUSTMENTS

Primary calibration ol this instrument is accomplished
al me laciory using rr.eihane m air sample gases.

r
r
n
n
n
n
it
n
n

a)

D)

c)

4 . 2 1 GAIN ADJUSTMENT
Place instrument in normal operation wilh
CALIBRATE Switch set to XiO and GAS SELECT
conirol set 10 300.
Use the CALIBRATE ADJUST (zero) Knob and
adiust Lie meter reading to zero,
introduce a methane sample of a known con-
centrat ion (near 100 ppm) and adjust trimpot R-
32 on circuit board (see Figure 4-1 lor location)
so that meter reads equivalent to the known
sample.

C) This sets the instrument gain lor methane with
the panel mounted gain adjustment (GAS
SELECT) set ai a reference number ol 300.

e) Turn ol! H2 SUPPLY VALVE to put out llame.

422 BIAS ADJUSTMENT
a) Leave CALIBRATE Switch on XiO position and

use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to 4 ppm.

b) Place CALIBRATE Switch in Xi position and.
using irimpot R-31 on circuit board, adjust
meter reading 10 4 ppm. (See Figure 4-i)

c) Move CALIBRATE Switch to XiO position again.
Use CALIBRATE ADJUST (zero) Knob to adjust
meter to a reading ol 40 ppm.

d) Move CALIBRATE Switch to XiOO position and
use trimpot R-33 on circuit board to adjust
meter reading to *0 ppm.

e) Move CALIBRATE Switch to X10 position and
use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to zero.

l) Unit is now balanced Irom range to range,
calibrated to methane, and* ready to be placed
in normal service.

^ 4.3 CALIBRATION TO OTHER ORGANIC VAPORS
4 3 . 1 SETTING GAS SELECT CONTROL (Span)

Primary calibration ol the instrument is accomplished
using a known mixture ol a specific organic vapor com-
pound. Alter the instrument is in operation and the
"normal background" is "zeroed out", draw a sample
ol the calibration gas into the instrument. The GAS
SELECT Knob on the panel is then used to shilt the
readout meter indication to correspond to the concen-
tration of the calibration gas mixture.

The instrument is then calibrated for the vapor mix-
lure being used. After this adjustment, the setting on
the "digidial" is read and recorded for that particular
organic vapor compound. This exercise can be perform-
ed lor a large variety ol compounds and when desiring
to read a particular compound the GAS SELECT control
is turned to the predetermined selling lor the com-
pound. Calibration on any one range automatically
calibrates the other two ranges.

4.3.2 USING EMPIRICAL DATA

Relative response data may be obtained, which can
then be used to estimate concentrations of various
vapors, with the instrument calibrated to methane, ob-
tain the concentration reading lor a calibration sample
of the test vapor. The relative response, in percent, lor
that lest vapor would then be the concentration
read/concentration ol the calibrated sample X 100.

j 4.3.3 PREPARATION OF CALIBRATION STANDARDS
4.3.3.1 COMMERCIAL SAMPLES

Commercially available standard samples oiler the
most convenient and reliable calibration standards and
are recommended lor ihe most precise analyses.
Always remember to obtain the cylinder with the
desired sample and the "balance as air". Sample
should be drawn from the cylinder into a collapsed sam-
ple bag. then drawn from the bag by the instrument to
prevent a pressure or vacuum at the sample inlet.

4.3.3.2 PURE GASEOUS SAMPLES
Obtain a large collapsible sample bag. preferably

polyethylene such as a 40 gallon trash can liner. Insert a
tube into the bag opening and tie shut around the tube.
The tubing should nave a shut-oil valve or plug and se
suitable for connecting the OVA input tube. Determine
the volume ol the bag by appropriate means (i.e.. wet-
test meter, dimensions of the bag. etc.). Forty gallon
polyethylene bags provide a volume of approximately
140-160 liters. For gas samples. Mush a 10 cc hypodermic
syringe with the compound to be tested and men inject
a 10 cc sample through the wait o< the air-filled bag. im-
mediately alter withdrawing (he needle, cover the hole
wilh a piece of plastic tape. Allow a few minutes for the
sample to completely diffuse throughout the oag. Agita-
tion will ensure complete diffusion. Connect the outlet
tube to the OVA and take a reading. To verily
repeatability ol sampling technique, disconnect the bag
and inject a second sample of the gas ir.io the bag
without emptying. Since only 2 or 3 lile's will have been
removed, the overall volume change will De small and
the instrument reading should now be twice that ol the

FIGURE 4.1. LOCATION OF ELECTRONIC
ADJUSTMENTS
(Model OVA-I 18 shown; location typical to OVAO28)



original The concentration in ppm ( V / V ) will be equal to
e sample size in cc divided by (he volume of the bag in

V* *rs limes 1000. for example, a 10 cc gas sample when
{placed m a 150 liter bag will provide a sample of 63 ppm,

i.e.. 10 X 1000/160 equals 63 ppm.

L .3.3.3 GASEOUS AND LIQUID SAMPLES (Alternate
Method)

Obtain a five (5) gallon glass bottle and determine ils
••oiume by measuring the volume ol water needed to liil

L: (use of a 1000 ml graduated cylinder, obtainable from
cientilic supply houses, is convenient). Another ap-

proach is to weigh the empty bottle, fill it with water and
weigh again. The difference between the two values is

K he weight of water. By multiplying the weight of water
'M n pounds by 0.455. you obtain the volume ol the bottle

"In liters. Empty the water out and allow the bottle to dry.
Place a one-loot piece of plastic tubing in the Mask to aid

_ n mixing the vapors uniformly with the air. The volume
~m bf such a bortle should be about 20 liters, which is 20,000
**—*jnl. II the volume were 20.000 ml. then a 2 ml sample of »

gas placed in the bonfe would be equivalent to 200 ml
-per 2 million ml or 100 ppm (V/V). Use ol a gas tight syr-
inge, readable in 0.01 ml. allows the preparation of mix-
tures in the 1 - 2 ppm range, which are sufficient for the
quantitative estimation of concentrations. A rubber
stopper is loosely fitted to the lop of the bottle and the
eedie of the syringe placed inside the jug neck and the
topper squeezed against the needle to decrease

leakage during sample introduction. Inject the sample
into me bottle and withdraw the needle without remov-
ng the stopper. Put the stopper in tight and shake the
joitle for a few minutes with sufficient vigor that the

...plastic tubing in the bottle moves around to ensure
good mixture of the vapors with the air.

§ • For liquid samples, use of the lollowing equation will
fallow the calculation of the number of microliters o'

I organic liquid needed to be placed into the bottle to
make 100 ppm (V/V) of vapor.

Vi equals V2 X Mw/24^0

V1 - Volume of liquid In mlcrolitera needed to make
an air mixture of 100 ppm (V/V)

V2 - volume of bortle in liters
Mw - Molecular weight of substance
0 - Density of substance

This procedure has the advantage that you can see
1 when all of the organic liquid has vaporized and the
volume can be determined readily.

For liquid samples, an alternate procedure involves
the use of a diffusion dilution device such as thai
described by Oesty. Geacn and Goidup in "Gas
Chromatograpfiy". R.P.W. Scon, ed.. Academic Press,
New York. 1961.

4.4 THEORY
Theoretical background and empirical data related to

the Century Organic Vapor Analyzer is presented in
4.4.1 and4.«.2.

4.4 1 HYDROCARBONS

In general, a hydrogen flame lonijanon deiecio' is
more sensit ive lor hydrocarbons than any oiher class ol
organic compounds. The response ol ine OVA vanes
Irom compound to compound, but gives excel lent
repaatabie results with all types of hydrocarbons: i.e..
sa tu ra ted hydrocarbons (a lKanes ) . unsa iura ted
hydrocarbons (alkenes and aikynesl ana aromatic
hydrocarbons.

The typical reiaiive response o' various hyrjrocaroons
to melhane is as lollows:

Compound
Methane
Propane
N-butane
N-peniane
Ethylene
Acetylene
Benzene
Toluene
Ethane

Heiallva Response (percent)
100 (reference)

6-4
61

100
85

200
150
120
90

4 .4 .2 OTHER ORGANIC COMPOUNDS
Compounds containing oxygen, such as alcohols,

ethers, aldehydes, carbolic acid and esters give a
somewhat lower response than that observed for
hydrocarbons. This is particularly noticeable with those
compounds having a high ratio of oxygen to carbon
such as lound in the lower members ol each series
which have only one. two or three carbons, with com-
pounds containing higher numbers of carbons, the ef-
fect of the oxygen is diminished to such an extent that
the response is similar to that of the corresponding
hydrocarbons.

Nitrogen-containing compounds (i.e., amines,
amides and nitrites) respond in a manner similar to that
observed for oxygenated materials. Halogenated com-
pounds also show a Jower relative response as com-
pared with hydrocarbons. Materials containing no
hydrogen, such as carbon tetrachloride, give the lowest
response: the presence of hydrogen in the compounds
results in higher relative responses. Thus. CHCI3 gives
a much higher response than does CO<. As in the other
cases, when the carbon to halogen ratio is 5:1 or
greater, the response will be similar to that observed for
simple hydrocarbons.

The typical relative response of various compounds
to melhane is as follows:

Methane
Ketones

Acetone
Methyl ethyl ketone

100 (calibration sample)

60
80

Methyl isobutyt ketone 100

Alcohols
Methyl alcohol
Ethyl
Isopropyl

15
25
65
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9

Caroon telrachlorlde
Chloroform
Trlchloroelhyiene
Vinyl chloride

10
65
70
35

Tne OVA has neo''0'bie response lo carbon monox.de
.nd carbon diox.de which evlden.ly. due lo th..r struc-
'Ur, do no. product appreciable ions In ,he detector
.".me Thus, other organic ma.eria.s may be analyzed In
the presence of CO and COj.
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SECTION 5

SAFETY CONSIDERATIONS
>S. i GENERAL

The Models OVA-108. OVA-128 and OVA-tM have
been tested and certified Oy Factory Mutual Research
Corporation <FM) a intrinsically safe lor use in Class I,

[i Division i. Groups A. 8. C A 0 hazardous atmospheres.
Similar foreign ceni/icaiions have Deen obtained, in-
cluding 8ASE6FA and Cerchar approval lor Group HC.
Temperature Class T4 on the Models OVA-108, OVA-128

1'and OVA-138. and equivalent approval from the
(Japanese Ministry of Labor lor the Model OVA-128.
Special restrictions must be strictly adhered to. lo en-
sure the certification is not invalidated by actions ol

'operating or service personnel.
i All flame ioniiation hydrocarbon detectors are poten-
tially hazardous since they burn hydrogen (H2) or H2
mixtures in the detector cell. Mixtures of H2 and air are
flammable over a wide range of concentrations whether
an inert gas such as nitrogen (N2) is present or not.
Therefore, the recommended precautions and pro-
cedures should be followed for maximum safely. Safety
considerations was a major factor in the design of the
Organtc Vapor Analyzer (OVA).

All connectors are of the permanent type as opposed
to quick disconnect. To protect against external ignition
of Mammable oas mixtures, the flame detection
chamber has porous metal flame arrestors on the sam-
ple input and the exhaust ports as well as on the H2 inlet
connector. The standard battery pack and other circuits
are internally current limited to an intrinsically safe
level.
i
5.2 OPERATING, SERVICING AND MODIFYING

It is imperative tnat operation and service procedures
described in this manual be carefully followed in order
to maintain the intrinsic safely which is built into the
OVA. No modification to the Instrument la permissible.
Therefore, component replacement must be ac-
complished with the same type pans.

5.3 ELECTRICAL PROTECTION
The 12V battery power supply circuit is current limited

to an intrinsically safe level. Fuses are not utilized and
all current limiting resistors and other components
which are critical to the safety certification are en-
capsulated lo prevent inadvertent replacement with
components of the wrong value or specification. Under
no circumstances should the encapsulation be remov-
ed.

5.4 FUEL SUPPLY i TANK
The OVA fuel tank has a volume of 75 to 65 cc which.

when tilled to the maximum rated pressure of 2300 PSIG.
holds approximately 5/8 cubic foot of gas. The fuel used
in the OVA is pure hydrogen which can be readily pur-
chased m a highly pure form at nominal cost. The H2
tanKs used in the instrument are made from stainless
sieei. proof-tested to 6.000 PSlG and 100% production
tested (04.000 PSlG.

5.5 H2 FLOW RESTRICTORS
Hydrogen gas gain] haat wnen expanding and.

the re fo re , should noi De rapidly released Irom a high
pressure tank to a low pressure environment Flow
rest r ic tors are incorporated in the MJ refil l f i t t ing and H2
is restr ic ted on the output side of the unH by the low
How ra te control syslem. In addition, a special How
reslncior is incorporated m ihe FILL/BLEED valve ol the
hydrogen filling hose assembly These precautions
limit the Mow rate ol the H2 to prevent ignition due to
sell-heat Irom expansion.

5.6 DETECTOR CHAMBER
The OVA has a small flame ionnalion chamber cavny

with sintered metal flame arrestors on 3oth the input
and output ports. The chamber is ruggedly constructed
of teflon such thai even if highly explosive mixtures o'
H2 and air are inadvertently created m me cnamber and
igniied. the chamber would NOT rupture

5.7 H2 FILLING AND EMPTYING OPERATIONS
Precautions should be taken during H2 filling or H2

tank emptying operations to ensure Ihat there are no
sources ol ignition in the immediate area. Since the in-
strument tank at 2300 PSIG holds only 5/8 cu. rt. ol H2.
ihe total quantity, if released to the atmosphere, would
be quickly diluted to a non-flammable level. There is.
however, the possibility ol generating flammable mix-
tures in the immediate vicinity ol the instrument during
the filling or emptying operations if normal care is not
exercised.

5.8 VENTING
The OVA case is vented to eliminate :he possibility of

trapping an explosive mixture of H2 and air inside Ihe
case.

r\
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MAINTENANCE
B.I GENERAL

This section describes the routine maintenance
chedule recommended and provides procedures lor
rouble shooting malfunctions or (allures In the Instru-
ient.

Appendix "A" lo ihis manual contains the assembly
jrawingj and associated pans list lor (Me Side Pack
Assembly and two ma;or subassemblies: the Electronic

^Jomponent AssemOly and Ihe Cylinder Assembly.
These drawings and parts lists may be used for locating
ina identifying components. Also included in Appendix
'A" is a schematic wiring diagram showing intercon-
necting wiring between major electronic assemblies

'and typical signal levels a) selected points on Ifte cer-
tified instruments. The enclosed drawings and pans
lists are subject lo change without notice and pan
replacement on any certified instrument should be

'vended to comply with the "no modifications permit-
ted" requirement.

CAUTION
Maintenance personnel should be thoroughly
familiar with Instrument operation before perform-
ing maintenance, it is essential that all portions of
this manual relating to safely of operation, servicing
and maintenance, including Section 5. be
thoroughly understood. There should be no poten-
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tlal igniters or flame In the area when filling. empty-
Ing or purging Ihe hydrogen system and the insiru-
menl should be turned oil.
Extreme care should be exercised lo ensure that
required pans replacement is accomplished with
the same pans specified by Century. This is
especially necessary on the Models OVA-108. OVA-
128 and OVA-138 In order that their cenification lor
use in hazardous atmospheres be maintained. No
modifications ire permitted. Disassemble instru-
ment only In a non-hazardous atmosphere.

6.2 ROUTINE MAINTENANCE
Note thai Figure 6-1 is a flow diagram of the basic gas

handling system.

6.2.1 ' FILTERS
6.2.1.1 PRIMARY FILTER

This Hlier is located behind the sample inlet connec-
tor (Fitting Assembly) on the Side Pack Assembly and is
removed lor cleaning by using a thin wall socket to
unscrew the Fitting Assembly, The filter cup. "O" ring
and loading spring will then come out as shown in Ihe
Side Pack Assembly drawing in Appendix "A". The
porous stainless filter cup can (hen be cleaned by blow-
Ing out or washing in a solvent. If a solvent is used, care
should be taken to ensure that all solvent is removed by
blowing out or heating the filter. Reassemble in reverse
order ensuring that the "O" ring seal on the Fitting
Assembly is Intact.

U M B I L I C A L CO«O I I p.,,ici.
I arADQJiT.iaJY, 1 ri,ltr

P I C K - U P r U C T U B Ci I
FIGURE 6-1. Flow Diagram - Cat Handling System
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5.2.1 2 PARTICLE '
A partfcie f i l ter is located in each pickup fixture. One

of (hese filters must be m ihe sample line whenever the
instrument is in use. The Models OVA-d8 and OVA-138
use a disposable cellulose liller which should be chang-
od as o f ten as required. The Models OVA-98, OVA-108.
OVA-118 and OVA.128 use a porous metal filler which
can be replaced or cleaned using the cleaning pro-
cedure m paracrapn 6.2.1.1.

6.2.1.3 MIXER/BURNER ASSEMBLY FILTER
Another porous metal panicle filter is incorporated in

the Mixer/Burner Assembly which screws into the
Preamp Assembly. See Side Pack Assembly drawing.
This f i l ter is used as the sample mixer and inlet flame ar-
restor m the chamber. This filter should not become
contaminated under normal conditions but can be
cleaned or the assembly replaced if necessary.

Access to (his liller for output surface cleaning is
gamed by simply unscrewing the exhaust port from tne
Preamp Assembly without removing the instrument
Irom ihe case. The OVA-108. OVA-128 and OVA-138 in-
struments require removal of the safety cover prior to
unscrewing the exhaust port. The Filter Assembly can
now be seen on the side of the chamber (Preamp
Assembly) and can be scrapped or cleaned with a small
wire brush.

if filter replacement is required, install » new or fac-
tory rebuilt Mixer/Surner Assembly, in several OVA
models, this requires removal of the Preamp Assembly.

6.2.1.4 EXHAUST FLAME ARRESTOR
A porous metal (lame arrester is located in the ex-

haust port of the detector chamber (Preamp Assembly).
See Side Pack Assembly drawing. It acts as a particle
filter on tne chamber oulput and restricts foreign matter
from entering the chamber. This filter may be cleaned, if
required, by removing the exhaust port from the
Preamp Assembly. The exhaust port is removed Irom
Ihe bottom of Ihe case without case removal. Note that
the filler is captive to (he exhaust port on (he Models
OVA-108, OVA-128 and OVA-138. Clean the filter with a
solvent or detergent but ensure that it is dry and any
solvent completely baked out at 120*F before reinstall-
ing.

6.2.2 PICKUP FIXTURES
The pickup fixtures should be periodically cleaned

with an air hose and/or detergent water to eliminate
foreign panicle matter, if a solvent is used, the fixture
should be subsequently cleaned with detergent and
baked out at 120*F to eliminate any residual hydrocar-
bons from the solvent.

8.2.3 SEAL MAINTENANCE - CYLINDER ASSEMBLY
6.2.3.1 H2 TANK, H2 SUPPLY AND REFILL VALVES

After some time, the teflon washers under each valve
packing nut can "cold flow" (move with pressure) and
allow hydrogen 10 leak. Leakage can be determined by
using Leak-Tec. Snoop or a soap solution around the
valve stems. This leakage can usually be stopped by
tightening the compression nul (adapter) as outlined

below. See Side Pack Assembly and Cylinder Assemoiy
drawings.

1) Remove instrument Irom me case by unlocking
the lour (4) 1/4 turn lasleners on the panel and
removing the exhaust safety cover (il included),
exhaust port and relil! cap nut. Be sure relill
valve is closed before removing refill cap nul.

2) Remove the valve Knoo screw and knob.
3) Loosenihepanelnuiwi tn»3/ ' i "wrencr i .
4) The valve compression nut is located just under

the panel. Tighten the compression nul —
usually not more than 1 /4 turn

This compression is against soft material and only a
small amount of force is necessary :o sufficiently
compress me tellon washers. If. alter lightening,
leakage still occurs, it would be advisable to
replace the two telton washers, as follows.
1) Drain hydrogen system slowly and to the extent

necessary 10 work on Ihe leaking vaive(s).
Observe sa fe ty precautions (see Section 5).
There should be no potential igniters m the
area.

2) Disconnect the capillary lube Irom the manifold
at tow pressure gauge (H2 Supply Pressure).

3) Remove all three (3) knob screws and knobs.
4) Remove Ihe three (3) panel nuts and washers.
5) Carefully remove the tank assembly from ihe

panel. NOTE: If OVA has GC Option installed,
the GC valve assembly must be loosened or
removed in order to remove the lank assembly
from ihe panel.

6} Remove the compression nul on the valve that
is not sealing properly. Remove the stem by
unscrewing it Irom the valve body. Observe the
sandwich of metal and teflon washers and note
their order.

7) Visually check (he Kel-F seal on the stern lor
cracks or foreign material, wipe dean, if
necessary, with a lint Iree cloth (no solvents or
oils) and reolace il damaged.

8) Remove the washers and replace the tenon
washers (the factory procedure is a light wipe
of hydrocarbon free silicons grease).

9) Replace the stem assembly in the valve body
and tighten lightly.

10) Push the washers down into the compression
area in the same order as noted upon removal.
Replace ihe compression nut and tighten snug-
'y

11) Close the low pressure valve and (ill the tank
assembly. Check valves for leaks. Tighten
again, if necessary, and reassemble the unit.

6.2.3.2 REFILLER VALVE PACKING ADJUSTMENT
Adjustment for the valve on the relilier can se made

by loosening the set screw with a 3/32" hex Key. so that
the handle turns freely on the stem. Insert two (2) 3/32"
hex keys through the holes provided m the handle and
lurn until they engage the holes in the packing adiuster.
Then tighten the packing by turning tne handle.

14



AIR SAMPLING SYSTEM MAINTENANCE
• GENERAL

.ential problem associated with trie OVA instru-
that leans can develop in the air sample Oumo-

stem. These leaks can resun m either dilution or
• sample, causing low reading ol vapor concentra-
d slow response lime.

; TESTING FOR LEAKS
OVA 'S a re equipped with a Mow gauge, which
-s a method 10 check lor air leaks. Assemble the
probe selected for use to the readout assembly

Ten position the sideoack vertically so the How
may be observed. Cover the end ol the pickup
.vitn your linger and observe that the Call in ihe
:uge goes 10 the bottom, indicating no air flow (if

jS slight cnarter while on bottom, this is accep-
Cover ;he center of ihe chamber exhaust port

>ur ihumb and again observe the ball going to the
Another simple check is to expose the pickup

:o cigarette smoke or a light vapor (butane) and
-'« that the meter responds in approximately 1.5 -
•••conds. it should be noted that slow meter
ise may also indicate a restriction in the air
ng sysiem

3 LEAK ISOLATION
ire of the ball to go to the bottom when the inlet is
•d indicates a leak in the system between the pro-

d the pump inlet or the inlet check valve. To isolate
robiem. remove pans, one at a time, and again
oft the air inlet. Remove the pickup probe(s) and
me air iniet at the Readout Assembly. If the ball

:o trie bottom, check that the "readout to probe"
•vasner is in place and replace the probes, holding

oack against this seal while tightening the nut.
:CK. and if leakage is still present, it is probably in

• ooe (pickup f i x tu re ) , which should be repaired or
:ed.
akage is indicated as being past the readout han-
nen the connection to the sidepack is tight.
•meet tr.o sair.p'u !•; •• *t the f i t t ing on the sidepack

;ove' Kns miei witn fc*, t finger II Ihe flow gauge

ball goes 10 the bonom. me problem should be a leak in
the umbilical cord/Readout Assembly, which should be
invest igated and repaireo. There is also the possibility
of a leaking check valve in the pump which would not
Show up on this lest If trve leakage is not found m the
umbilical cord, it is most likely in the pump check valve
which should be repaired or replaced.

ll ihe ball does not go to the bottom, ihe leak will be
either in me flow gaufl« or i t ' j conneclmg tubing
Visually check that the tubing is connected and if so.
the How gauge should be repaired or replaced Check
the "O" ring installation in ine sample inlet connector
(Filling Assembly)

As an a l ternate approach, leaks on the inlet side ol
the pump can oe delected Dy using alcohol on a "O" Tip
and lightly swabbing the connections one at a time or by
directing organic vapor or smoke at the potential
leakage points and observing the meter response or
audible alarm.

Leaks (beyond the pump) are easier to locate, as any
of the commercially available leak detection solutions
can be used. Cover ihe exhaust port, which will place
the exhaust sysiem under pressure, and check each
connection, one at a time. Replace the teflon tubing or
retape the threaded connections with teflon joint tape.
Check the igmier and Mixer/Burner Assembly where
they screw into the detector, the high voltage terminal
screw on the side ol ihe Mixer/Burner and exhaust port
i tsel f , ll aher these checKs. the Mow gauge ball still will
not go to the bottom witn the exhaust blocked, the pro-
blem is likely a leaking exhaust check valve in the
pump, which should be repaired or replaced.

6.2.5 C O N T A M I N A T I O N C O N T R O L A N D
MAINTENANCE

6.2.5.1 GENERAL
On occasion, the background reading of the OVA may

be relatively high under normal ambient conditions. Am-
bient background readings will vary somewhat depen-
ding on the geographical location where the instrument
is being used. However, the background reading nor-
mally should be m the range of 3 to 5 ppm as methane.
The acceptable background reading consists of ' to 1-
1/2 ppm of methane which is present In the normal air
environment, in addition to the measurement of a nor-
mal methane background, there will normally be 2 to 4
ppm of equivalent methane background caused by ac-
ceptable levels of contamination in the hydrogen fuel
and/or hydrogen !uel handling sysiem resulting m a
total equivalent methane reading of 3 to S ppm in clean
air.

If the background reading goes above 5 ppm to 6 or 7
ppm. this is normally still acceptable since any
measurement is additive to that background reading,
i.e.. 2 ppm on top of 5 or 2 ppm on top of 7 provides the
same di f ferent ia l reading, however, the lower
background is obviously desirable.

The background reading on the linear OVA's is
zeroed oul or nulled oul—even though in reality the
background still exists. The background reading on me
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,-*».- OVA s is measured by zeroing the meter with the
• j.—i c-_! a?-; noting the meter indication after tne ll»me
, -_ ^;-e»er. on me loganihmic scaled OVA'S the
i«:»;T--~i reiding is observed on the meier at all
- — «s. T>:s is considered desirable since it assures the'
--••»::' '*»'. the'instrument Is. in (act. operating pro-
;-•'/ "^e :ack;round reading on the OVA'S serves as
i -- :*«ei calibration point since it does represent the
— «»SJ'ernent of ambient levels ol methane in the air.
-- CM ar« extremely stable and predictable any place in
-• -c'id.

*~e cause 'or a high background reading is usually
associated with contamination in the hydrogen fuel
j>s:em. This will, ol course, cause a background
•eadirg since this >s the function ol the basic detector
':o measure contamination entering the detector

c-a.-">ber". in addition, contamination present in the
•yerogen will many times leave a small unobservable
cesosit on ihe burner lace which can continue to
;e~»rate a background reaaing when the detector is in
operation and the burner assembly is heated.

Another possible cause ol contamination is the mix-
er/burner assembly when the contamination is trapped
.n :ne porous bronze sample f i l ter . This is not a common
problem and usually only happens when an unusually
high level ol contaminant is drawn into the assembly.
Another possible cause of high background reading is
:rrt;aminaiion someplace in !he air sample line to the
cei-c:or. This is also uncommon bu'. can be the source
ol the problem.

NOTE
OVA'S that include the Chromalograph Option in-
stalled can also have an indication ol high
background related to saturation or contamination
of the activated charcoal (liter, which is in tne line
during Chromalograph analysis, or of Ihe column
which 13 in the hydrogen line at all times.

6.2.5.2 ANALYSIS AND CORRECTION
Prior to analyzing the problem, the OVA should be

checked for proper electronic operation. Check
logarithmic instruments for proper high and low calibra-
tion points and for proper gas selector operation (see
Section 4). On logarithmic OVA's. check Gas Selector
by turning to 500 and observing the Mame-oul alarm
comes on as the needle goes below 1 ppm. u should be
ensured that the instrument is calibrated to methane as
referenced.

if. a f ter checking that the OVA is properly calibrated.
the background is still higher than normal for ambient
conditions the following procedure should be followed
to isolate the cause ol ihe problem.

1) Let the OVA run for a period of time (15 to 30
minutes) and see if the background level
decreases as a (unction of time. The
background could go down and stay down as a
result of clearing line contamination which Is
removable simply by the normal flow of air
through the sample line.

2) Take a reading in a known, relatively clean air
environment. Normally, outside air environ-

ment Is clean enough to assess by comparison
whether the background reading Is internal |0
Ihe Instrument or Is present In the laboratory
o f f i ce or location where the Instrument Is being
used.

3) If the OVA Includes the Gas Chromatograph Op.
tlon. depress ihe sample in|ect valve so that the
act ivated charcoal is In the line and observe
whether the background reading goes down
and stays steady aher ihe elullon of the iir
peak. The reading should always go down or
stay the same but never Do a higner
background reading with ihe sample valve
depressed, since the charcoal f i l ter win take
out any trace elements of organic vapors in me
air heavier than a C;. If another activated char-
coal f i l ter is available, this may be at tached lo
Ihe end of the probe lo scrub (he air so that a
clean air sample would be going lo the ceiec-
tor. The external activated charcoal can be us-
ed on any instrument, with or without
Chromatograph. lor providing a clean air sam-
pie to assess background level.

<) If background still stays up and cannot be
reduced by any of the previous steps, Ihe safe-
ty cover (if included) and the exhaust port on
the detector chamber (Preamp Assembly) on
the bottom of the case should be removed and
the Mixer/Burner Assembly scraped or brush-
ed with a small wire brush. (Reference
paragraph 6.2.1.3.) This will remove any small
quantities of contamination that are on the Mix-
er/Burner Assembly which could be the source
ol the background vapor. After cleaning the
face of the burner and tube, replace the ex-
haust port and safety cover (if included) and
reignite the OVA. If contamination on the
burner face was (he cause, the problem should
be immediately resolved and the ambient
background will drop to an acceptable level.

5) if the background is still present, place your
finger over the inlet o' the probe so as to
reduce the flow of air to (he detector chamber
Reduced flow rate may be observed either on
the sample Mow gauge or can normally be
observed by the sound of the pump motor.

6) if the background drops immediately In
response to the reduced Mow ol air to the
chamber, this is an indication that ihe con-
tamination is m the air sample line. Therefore,
the various pans of the sample How line such
as pickup probes, umbilical cord to me instru-
ment, etc.. should be invest igated by ihe pro-
cess ol elimination to see if the contamination
can be isolated.

7) Serious contamination m the air sample line 'S
very uncommon. However, if very large doses
ol very heavy compounds are sampled, there is
a possibility of a residual contamination which
would eventually clear Itself oul but may take a
considerable period of time. A typical cause lor
the high background Irom the sample line is a
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contaminated Mixer /Burner Assembly See
• paragraph (4) above lor cleaning procedure If

heavy contamination of the Mixer/Burner is SHU
indicated by a high background, replace the
Miier/Burner Assembly. In several OVA

_ models, ihis will require removal ol the Preamp
• Assembly . The olfl Mixer/Burner Assembly

should be either discarded or returned to the
fac tory for cleaning and rebuilding

8) in the event there 13 conlammalion in the pump
• or other internal parts ol the sample Mow lines

which cannot be removed, Ihe sample Mow
components would have ;o be disassembled
and cleaned. This is normally a fac tory type

J operation However, the components such as
the pump can be replaced in the field along with
any contaminated tubing m the sample lines.

9) High background readings on OVA 's which in-
| elude the Gas Chromatograph Option can be

caused by other sources ol contamination. If
the charcoal in Ihe charcoal Miter mounted on
ihe panel ol the instrument is contaminated or

1 saturated, contaminated air would be supplied
10 the detector and raise the ambient level
background. To check (or this, the charcoal
f i l ter cartridge can be removed from the panel

J ana either a bypass tube put between the two
connectors or the charcoal can be removed
from the charcoal cartridge and the cartridge
refilled with clean activated charcoal. This

] would determine if the charcoal was the source
of the background reading. It is possible that an
apparent high background reading could be
due to contamination in the column that is on

. :he instrument. This background could be
I caused by compounds that are slowly eluting

from a column which has become con-
taminated. The easiest way to check for column
contamination is to replace the column with a

j known clean column or a short empty piece ol
column tuomg and see i) the high Background
reading drops.

10) II all the aoove steps do not correct the high
1 background problem, ihe cause will normally

be contamination m the hydrogen luel system.

Contamination in ihe hydrogen luel system is usually
,i direct result ol contamination m the hydrogen gas
}.eo or contamination introduced during (he lilting

eration Filling hose contamination can be caused by
:r:ng 'he hose in a contaminated area.
*o remove contamination from the hydrogen fuel

j - s t em. M should be purged with hydrogen. Ef fec t ive
•gmg of ;ne hyd'ogen system is accomplished by

s:onnectmg the capillary lube lifting which attaches
to the manifold block which has the low pressure

l-oge (H2 Supply Pressure Gauge and H2 Supply
* *e) This disconnects Ihe capillary tubing Irom Ihe
a.-ogen line so thai hydrogen may be purged at a
3sonabie rate from ihe lank assembly through the

tjuiaiors, gauges and valves. After disconnecting the
'Oillary. the hydrogen tank can be filled in the normal

manner The tank valve and H2 supply valve can then be
opened which will bleed me hydrogen from the tank
through the H2 fuel system purging out the contamina-
tion which is m vapor lorm. There is the possibility that
conlammalion has been introduced into the hydrogen
fuel s ys tem which is not readily purged Out by me
hydrogen gas but this is unlikely. Aher purging with
clean hydrogen, approximately (wo or three t imes, the
capillary lube should be reconnected and the
background again checked Five or ten minutes should
be allowed before assessing the background reading,
since contaminated hydrogen may still have been t rap-
ped m the capillary tube.

II another tank assembly in a clean instrumeni is
available, ihe fuel system Irom Ihe clean instrument can
be connected to (he contaminated instrument to ab-
solutely v e r i f y that i! is or is not m Ihe hydrogen fuel
supply sys tem The interconnection should be made :o
Ihe capillary tube ol the contaminated instrument.

6.2.6 FUSE REPLACEMENT
This paragraph applies only to the standard (non-

cert i f ied) O V A ' S There are iwo (2) overload (uses in-
corporated m the Battery Pack Assembly, one is a JAG-
i AMP Sio-Blo in the power ime to the pump and igniter
and the other a 3AG-1/4 AMP in the power line to the
electronics. Both (uses follow the current limiting
resistors which provide primary short circuit protection.
However, in the event ol an excessive overload, the
fuses will open and prevent overheating ol the current
limiting resistors. It should be pointed out that the i
AMP Sio-Blo fuse will blow in approximately 8 to 12
seconds if the igniter switch is kept depressed. Normal
ignition should take place in not more than 6 seconds.
Therefore, do not depress igniter button lor more than 6
seconds. If ignition does not occur, wail i to 2 minutes
and try again. If the required 1 AMP Sio-Blo (use cannot
be readily obtained, replace temporarily with a 3 AMP-3
AG standard fuse.

6.3 TROUBLESHOOTING
Table 6-1 presents a summary ol recommended field

trouble shooting procedures. If necessary, the instru-
ment can be easily removed from the case by unlocking
the lour (4) 1/4 turn lasieners on the panel face and
removing the refi l l cap and exhaust port. The battery
pack is removed by taking out the four (4) screws on the
panel and disconnecting the power connector at ihe
battery pack.

6.4 FACTORY MAINTENANCE
To ensure continuous trouble-free operation. Century

recommends a periodic tactory maintenance, overhaul
and recalibralion. The recommended schedule is every
six (6) to nine (9) months. This maintenance program in-
cludes replacement of plastic sea's and pans as re-
quired, pump overhaul, motor check, new bat ter ies ,
sample line cleaning. H2 leak check, recalhbration.
replacement of plastic hose as required, and detailed
examination cl the unit lor any other requwed
maintenance and repair.
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ne recommended procedure for maintenance and
•if beyond the scope of tnls manual la 10 send the
alete Instrument or suDaasembly lo the Century
• ry tor repairs The assemblies will be handled ex-

:niously lor rapid turn-around.

FIELD MAINTENANCE
t hough no i r e c o m m e n d e d , w h e r e Held

inionaoco beyond lhai described herein Is con-
orod essential , the assembly drawings, pans lists

schematics in Appendix "A" will be of assistance.

RECOMMENDED SPARES
ysntury does not recommend that spares be main-

^0 (or Us Instruments. However. II the instrument Is
3 used in a remote area or spares are desired for

if reasons, the following list should Oe used as a
je

S£COMMENDED SPARES

Recommended Quantity

-.em

-'

i
-'

:•

Descr iotion

loniter
Icni ter
Pumo Valve
Pump Diaphraqm (Buna-N)
Puno DiaDhjacmi (Teflon)
CUD, Filter (3/8 CD, SS)
Mixer/3urr.er Assy
Mixer/Burner Assv
Mixer/Burner Assy
Wafer, Teflon, Hj Vaive
Washer, Brass, H2 Valve
Exhaust Port Assv
Exhaust Port Assv
Battery Pack Assy
Batterv Pack Assy

i ~\ Sample Line Assv
Particle Filters

I Particle Fillers

Part No.

510027-1
510461-1
510067-3 (10/ako.)

Standard
68

2

I
S10091-1 | 1
510063-1
510318-1 (5/oka.)
510557-2
510557-1
510513-1
510160-1 (10/okq.)
510160-2 (10/pkq.)
510425-1
510530-1
510070-1
510542-1
510316-1
510114-1
510116-1

1
1

1
1

98

2

1

1
1

1

i
i

118

2

1

1
1

1

1
1

1 i l l

1

1

1 1

1 1 1

Aporoved
ioa

2
1

1
1

1
1
1

1

1

1

128

2
1

1
1

138

2
l
1

1

I 1
1
l

1

1

1

1
1

1

1

1

r£: Unit quantity is each unless otherwise noted.



TROUBLE
I) Low sample (low rate on flow Indicator

Nominally 2 unitj on Mow gauge. (See also 6
below and re'er to paragraph 6 2 .4 )

M2 llama will not light. (Sea also 6 below)

TABLE &-1
TROUBLE SHOOTING PROCEDURE

a) Check primary MM or m side pack and panic to
till*'* In the pickup assembly.

O) Determine assombly containing restriction Dy
process of elimination, i.a . remove probe.
remove Raadoul Assembly, iemove primary
Illlar. ate.

c) II lha restrict ion Is m ma Sida Pack Assembly.
lunner tsolaio by disconnecting lha ian\pla
(low tubing at various points, i.e.. pump output.
chamber input, ale.
Note: Tha inhoronl restrictions due lo langth ol
sample Una1. Mama arrasiors. a'C.. musl ba
taken into account whan troubla shooting.

Check sampio Mow ralo (sea I above).

b) Check igniter by removing lha chamber e»-
hausi port and observing the glow when the )G'
NITE Button 13 depressed

c) Check lor rated H2 Supply Pressure. (Listed on
calibration plate on pump bracket.}

d) ChacK H2 Mow rale by observing ma PSl
decrease in pressure on me H2 Tank Pressure
gauge Tha How rate shouio DO about 130 PSl
decrease in pressure per hour. (Approximately
t 2cc /mm. at detector )
On msiruments wtih GC Option, disconnect col
umn and measure M? Mow uic with a bubble
mater.

el Check all H2 ptumbmg jomls lor leaks using
soap bubble solution Also, shut oil all va lves
and note pressure decay on H2 lank gauge. It
should ba less than 350 PSlG per hour.

I) Check to sea it H2 supply sysiom is f rozen up
by taking unit into a warm area.

REMEDY
Replace or clean litter II clogged (Sae paragnpn 6 2 l)

Invest igate the assembly containing ihu reiiricuon 10
deie'mme cause ol blockage Clean or replace as re-
quired.

II in me detector chambar. remove and clean or replace
porous maial llama a r ras io r s . II pump u found lo be the
problem, remove and c'oan or replace

II sample (tow ra te is to**, follow procedure 1 aoove

H igniter does not tight up. reoiace the plug II ignite*
still doe s not hgnt cnech me oaitery ano wiring

M low remove oattery PACK and adiust 10 orooer levei bv
turning me alien wrencn aoiusimeni on me to--*
pressure regulator CAP

The normal cause lor H2 Mow resincnon would be a
blocked or paniaiiy bloc had caoillary tuoe. H Mow rate •*
marginally low. atlempt to comoensaie by increasing
the H2 Supply Pressuif t by one-nail O' one PSl II Mow
r a t e cannot be compensated for rep lace OOi'iary tuo
.nq

Repair leaking |Oint

tl tneie is moisture in the H2 supply sys tem and the unit
must be Operated in Sublree:mg temperatures , purge
the H? system wiih dry N2 and eniu'e me H2 gas used
is dry

f J



0) Remove exhaust port and check to* coniamma
hon (Sec Figure & ? )

h) Check spacing between collecting electrode
and burner dp. Spacing should DC 0 1 10 0 15 in-
cites

II Ihe chamber is dirly, clean with einyt alcohol and or/
by running pt/mp lor approximately 1 5 minutes II hi?
luel id is misaligned, ensure the porous metal name ar
reslor is properly seated

Adjust fiy scfe»v»ng Mnei / Burner Assembly m or out
Thts spacing problem Should only occur alter
reassembling a Mi»c<'Burne» Assembly 10 a Preamp
Assembly

Jl M? fi»me bQMS Dui will no) s tay lighted a) Follow procedures 2 la). <c) . Id), lei. (gt and (h)
above Also rclc/10 S below

Fiame-oul alarm will not go on when M2 llama 'S
Oul

Chech instrument calibration selling and GAS
SELECT control setting Reler 10 paragraphs
2 3 1 2 and 23?

b) Removt e*hausi pon and check lor leakage
current paih in chamber iprobaoi^ mO'Siuie Of
dm m chamber)

cl ll aoove procedures do noi /csolvt the pro-
tilem. me proDaole cause is a malfunction m
me pfcarnpor power board assemblies

dl Chech volume control knob is lurned up

Readjust as required 10 proper selling Note thai on
linear OVA 'S (he liame-out alarm is actuated when me
mcier reading goes below te'O On loga/tinmic OVA 'S .
Ihe alarm is actuated when the signal level poes be low i
ppm ntctnane or equivalent

Clean coniarnmalion and/or moisture Irom the cnambei
using a swao and alcohol, dry chamoe< by lunn.ng
pump lor approcimatcly 1& minutes

Return preamp chamber or power board assemory to
the factory lor repair.

AO|U'-I lor dCSi 'Cd volume

.Si f aisr Ma me-out aiarm (Applies to linear OVA 'si a) Flame-otjl alarm it actuated on linear in-
struments wnen sipnal poes below electronic
zero tevenihouph llame is Slid on). This can be
due 10 inaccurate initial selling, drill or a
decrease in ambient concentration. Ver i ly il
this is (he problem by teromg meter with flame
out and rcigniimg (Sec paragraph 2 3 2 )

Wnen using the Xi range, adiust meier to 1 ppm nin
than iero See paiagrapn 2 3.2 Be Sure instrument ha
been ;erocd to " towcst <*oeciea amotent oackp'Oun
level

61 S<o^ response Hme. i e.
response alter sample is
l^eler to paragraph 6 2 4)

nme 10 obtain
applied to inpul

a) ChecK 10 ensure (hat probe is (irmly sealed on
Ihe rubber seal in the roadoui assembly

b) ChecK sample How rate per procedure ^ above

Reseat by holding me probe drmty apjm&i me ruoo«r
seal and then lock m position witn me »nu'ied locking
nut

See i above



Slow recovery time, la . loo long a lime to' me
reading 10 Q9\ back lo ambient af ter eaposute
10 a nigh conceniraflon oi organic vapor

a) This problem is normally causud Dy cuntarmna-
iron in iho sample input line, requiring pumping
lor a long ponod lo goi Ihe syslom cloan ol
vapors again. Charcoal in (he lines would be me
worst lypn ol contamination Isolate Ihrougn
the process ol elimination (See t |b)).

b) Chock llama chamber lor contamination.

v^tuan o< -.^ .« cor
as required

Ctcin as required

0) Ambient background reading in cletn environ-
ment 13 too high (Refer lo paragraph 6 2 51

a) An ambient background reading can be caused
by hydrocarbons in the H2 luel supply system
Place linger over sample probe lube restricting
sample How and <f meter indication does not go
down significantly the contamination is pro-
bably in the H2 luel.

b| An ambient background reading can be caused
by a residue of sample, building up on me lace
ol me samoie miet Itlier II the tes t m 8 (a) above
produces A large drop m reading, this u usually
me cjuie

Cr An asno'eni background reading can also be
caused bv hydrocarbon contamination m me
sample input system The most likely cause
would DC * contaminant absorbed or condens-
ed in me sample line.
Note: M mould bo emphasized thai running ih«
instrument lends to keep down the buildup ol
background vaooii. Therefore, fun me unit
wnene>«r possible and store ti with ine carry-
ing case ooen m clean air.

Use a rtigner grade ol n/d/ocaroon l«« hydrogen
Check lor contaminated fillings on filling nose
assemoly.

Remove the exhaust DO/I ui is not necessary 10 remove
msuumeni Irom case i . use small wire o'uso Irom me
tool kit or a fcmltt oiaae jnd hqniiv jcruo suriace o< sam-
ple inlet tiller

Clean jnd/or reoiace me saniote inou
me tines will cicar uo wiin suilidcni fun

noes. Norman/

Pump will not run t\ Check I AMP Sio-Olo lusc on the bat tery pack
cover NOTE Ceruiiud OVA s do no( njve

Rcouce luse tMPOMTANT NOIC mat (use is a Sio 3»o
type II Juse continues 10 blow wnen i^mier swi tcn is
closed, cncck igmtcr tor snort circuii M njniier ij noi the
pfoulorn mere iS J Shon in ihe wi rmg or Dump moiof
Bfiuin OVA to f a c t o r y or duinof'iccJ reo' i t lact l t ly

lOt Ho power to electronics but pump funs Check Hi AMP luso on the banery pack cover.
NOTE Certified OVA s do nor nave ruses

Replace ius«: (' (use continue] 10 D'OW me/e is a snon
lit the eiect'Onics JS&cmbly Return OVA 10 (iciory or
aumorccd repair laci t i ty.

11) No power to pump or electronics at Puce banery on cnatgcr and see ii power is
then available FU*charge m a non-hazardous
area only

it po^er is a«aiiADie. b a t t e r y uac* is duad
Recnaigu baitery JJJCK ir sun defect ive fficHtc
(;JCK fl»_>Jeicnce j).i'Jgr j|jM 2 '





APPENDIX D

REQUESTED ANALYSIS METHODS



TABLE D-l

(All Units are M1crograms/Liter)

PARAMETER
Benzene
Bromodlchloromethane
Bromoform
Bromomethane
Carbon Tetrachlorlde
Chlorobenzene
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dlbromochloromethane
l,l-D1chloroethane
1,2-01chloroethane
1,1-01chloroethene
trans,1,2-01chloroethene
1,2-01chloropropane
c1s-1,3-01chloropropropene
trans-1,3-01chloropropene
Ethyl Benzene
Methylene Chloride (*)
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene (*)
1,1,1-Tr1chloroethane
1,1,2-Tr1chloroethane
Tr1chloroethene
Vinyl Chloride
Acryleln
Acetone (*)
Acrylon1tr1le
Carbon D1sulf1de
2-Butanone
Vinyl Acetate
4-Methyl-2-Pentancne
2-Hexanone
Styrene
m-Xylene
o-Xylene**
p-Xylene**

*Common Laboratory Solvent - Blank Limit 1s 5x Method Detection Limit
**The o-Xylene and p-Xylene are reported as a total of the two

CAS 1
71-43-2
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
75-00-3
110-75-8
67-66-3
74-87-3
124-48-1
75-34-3
107-06-2
75-35-4
156-60-5
78-87-5
10061-01-5
10061-02-6
100-41-4
75-09-2
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4
107-02-8
67-64-1
107-13-1
75-15-0
78-93-3
108-05-4
108-10-1
519-78-6
100-42-5
108-38-3
95-47-6
106-42-3

METHOD DETECTION LIMIT
IN REAGENT WATER

1.5
1.5
1.5
10
1.5
1.5
1.5
1.5
1.5
10
1.5
1.5
1.5
1.5
1.5
1.5
2
1
1.5
1
1.5
1.5
1.5
1.5
1.5
1.5
10
100
10
50
3
10
10
(3)
10
1
2

2.5

[cmj-400-54a]



U. S. Environmental Protection Agency SAS Number
HWI Sample Management Office
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703) 557-2490 or FTS-557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

X Regional Transmittal Telephone Request

A. EPA Region and Site Name: Region V Sturgis Municipal Well Field

B. Regional Representative: Dennis Uesolowski

C. Telephone Number: ( )

D. Date of Request:

Please provide below a description of your request for Special Analytical
Services under the Uncontrolled u-~•"•''«"« u»<tp numosite Program. In
order to most efficiently obta' your request,
please address the following cc , Incomplete
or erroneous information may n >ing of your
request. Please continue resp< * attach
supplementary information as n>

1. General description of ana nalysis for

volatiles by GC/MS in surface ow sensitivity

limits.

2. Definition and number of v..... . whether whole
samples or fractions; whether organics or inorganics; whether
aqueous or soil and sediments; and whether low, medium, or high
concentration):

Analysis will be performed on 8 surface water samples and 196 groundwater

samples to be considered low concentration.



-2-

3. Purpose of analysis (specify whether Superfund (Remedial or Enforce-
ment), RCRA, NPDES, etc.):

MDNR lead remedial Investigation

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: delivered daily by

Federal Express.

6. Approximate number of days results required after lab receipt of
samples: Laboratory will report results within 15 days of receipt of samples.

7 days for analysis

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

Organic analysis IFB WA85-J664

8. Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detection limits, etc.):

1. Exceptions to Organic IFB - Attachment 1

2. Required low sensitivity limits - Table 7.
TIRequirements for determining sensitivity limits:easily recognizable

spectra for all compounds using 1.5 ug/1 for VOA's.
T.Initial calibrations:%RSD for RFs should be <40 for each VOA before

beginning analysis.
ITContinuing calibration:run daily calibration standard before running

analysis. %Q should be <25 for all compounds in VOAs. If some are
greater than 25%, they should be reinjected.If still out, rerun 3 point
curve.

9. Analytical results required (1f known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

All deliverables included in the IFB are required including instrument

sensitivity determinations. The lab will notify the Region prior to diluting
any sample.If Regional approval is given to dilute, all the data will be
submitted; data dilution will be reported on separate PADS forms.



-3-

10. Other (use additional sheets or attach supplementary information,
as needed):

Name of samp!ing/shipping contact: Brian Hegge

Phone: (608) 273-0440

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please
call the Sample Management Office.



-4-

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+% or uonc.;

As listed (Table D-l) As listed (Table D-l) See Attachment 1

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits*
(+% or Cone.)

Organics as in IFB As in IFB Attachment 1

III. *Action Required if Limits are Exceeded;

Reanalyze. Contact Chuck Elly (312) 353-9087 or Dennis Messlowsk.

[jam-26-6]



ATTACHMENT 1

VOA - Increase sample volume up to 20 ml to meet quantltatlon limits.

Initial Calibration: 5 ug/L, 10 ug/L, 20 ug/L for all compounds except
acroleln and acrylonltrlle, which should be run at 200 ug/L, 300 ug/L,
500 ug/L.

Continuing Calibration: 10 ug/L except all those compounds that have a
detection limit greater than 3.0 ug/L which are to be run at 20 ug/L.
Acroleln and acrylonltrlle should be run at 300 ug/L.

Surrogates: As 1n IFB but at 10 ug/L with percent recovery 80-120%.

Matrix spike: As 1n IFB but at 10 ug/L with percent recovery 80-120%.

All RFs must be *0.05.

NOTE: The IFB limits for the RPDs for the matrix spike/matrix spike duplicate
results apply for all of the organlcs analyses.
For corrective action when surrogates are outside the SAS required
recovery limits, see the IFB for re-extract1on/re-analys1s
requirements.
*The surrogate and matrix spike amounts listed are the concentrations
1n the liter of the sample.

KDF/cmj/KDF
[cmj-400-54]



Alkalinity (H20) 6/29/87
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. Sturqls

B. RSCC Representative: Dennis Wesolowskl

C. Telephone Number: 312/886-1971

D. Date of Request:

E. Site Name: Sturqls Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, If applicable. Incomplete or erroneous Information may result
1n delay 1n the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for
alkalinity 1n waters (surface waters, qroundwaters. drinking waters.
leachates. etc.). Samples will be unfUtered. Reports are reported as mo/1
CaCOjjj

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organ1cs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 qroundwater samples (low level)

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement)
RCRA, WPDES, etc.):

MONR - lead remedial Investigation

[Jap-750-97]
[jap-750-96]



Revised 6/29/37 Analysis for alkalinity

- 2 -

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier __̂ ^̂ ^̂

Nunber of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1) Alkalinity EPA Method 310.1 (T1tr1metr1c. ph 4.5) 2) Standard Methods. 16th Edition.

Method 403 Ac and 4d.

Samples will be stored at 4*C until analysis and validation of results*

Special technical Instruction (if outside protocol requirements, specify compound
names. CAS numbers, detection limits, etc.):

Samples holding time should not exceed 14
days from date of collection. Use potentlometrlc titration to pH 4.5 for alkalinity >
20 mg/1 as CaC(h. For concentrations <ZO mq/Uuse EPA Method 310.1 (Section 6.3) or
Standard Methods, Method 403 4 d . D o not use titrant volumes greater than 50«1.
Ohtain approval of C.PMS. CRL prior to use of any other method.

Use Ha?C(h to standardize tit.-ant. Standardize the pH meter and the tltrant each day.

Standardize the p" meter using at least two buffers which bracket the end point.

- Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion:

The Test procedure used will be clearly Identified. Bench
records tabulating the order of analysis including pH meter calibration, tltrant standardi-
mion. lab blanks, sangles. lab control standards, duplicates, etc.. with resulting
titrant volumes or readouts will be provided along with calculation worksheets.An
records will be legible and sufficient to recalculate all sample concentrations and 0*
ludit results.Report method of titrant s t a n d a r d i z a t i o n . ~ \
;?* QC Reference samples, or anr other reference sample or Initial calibration verification.
will be Identified as to source, lot number, and sample number. Corresponding -true' or
".arget values and associated 9St confidence T1mU* for analysis results will be provided
or all reference samples used.

-Other (use additional tfterts or attach supplementary Information, as needed):

.. "ame of sampling/shipping rantact: Mik« Lin«kcn«



3.
Analysis of alkalinity

6/2V/87

T. DATA REQUIREMENTS

Pa-ameter:

Alkalinity

Detection Limit

NOTE: -These are minimum
reauiregents. Report
actual detection limits
used based on allowable
•netnod 31 ogles.

2 BQ./1 for low level

gn mg/l for high level

Precision Desired
1*1 OP Cone.)
* 7 mg/l for Cone,
" 20 mg/l CaC(h
+ 101 for Cone.
~ > 20 mq/1

. QC REQUIREMENTS - Do not use designated field blanks for QA audits.
Tne QA ajdits below will be done for each group of low-level and high-level
atalinity determinations.

Audits Required

blank

Frequency of Audits

at least 1 per group of
10 or fewer samples

limits* (t or Cone.)

<10 mg/l for high-
level samples tested,
<2 ag/U for low-
Tevel samples tested,

duplicate at least 1 per group of
10 or fewer samples

+. 10* or i 2 mg/l

lab control sample
1 set of EPA QC mineral
reference samples

1 per sample set 90-110* recovery.

II. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanlvze samples*

Contact Jay Thakkar (31?) 886-1972 or Chuck Ellv (312) 353-9087.

I* se return this request to the Sample Management Office as soon as possible to expedite
n .essing of your request for special analytical services* Should you have any questions
r need any assistance, please call the Sample Management Office.



Sulfate (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. Sturals

B. RSCC Representative: Dennis Wesolowskl

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturals Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous Information may result
1n delay In the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for Sulfate
1n waters (surface waters, qroundwaters. drinking waters, leachates. etc.)
Samples will be unflltered.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organlcs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 qroundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

HDNR lead remedial Investigation

[jap-750-97]
[Jap-750-92]



Revised 6/12/87 Analysis for sulfite 1n water
- 2 -

4. Estimated date(s) of collection-^

5. Estimated date(s) and method Of shipment: Dailv by overnight carrier __

6. Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report Che results within 30 days upon receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1. EPA Method 375.2 (Col orimetric Methyl thmol Blue) - 1983 ed. _
- Note: This method requires 0.75 mg/1 504 in Dilution Uater(See Reagent Section 6.

T. Method 42t>c of Standard Methods, 16th ed. (Turbidi metric) ~~
_ - Note; this last method provides for measurement of sulfate using 2 standard curves

1 for sulfate concentrations between 0 and 10mg/l, and 1 between 10 and 40 mg/1
_ sulfate.

_ Sanples will be kept at 4°C until validation of results. _

3. Special technical instruction (if outside protocol requirements, specify compound
nanes, CAS numbers, detection limits, etc.):

Sample holding time is not to exceed 28
days from date of sample collection. Sulfate standards will be prepared daily from stock"
solution. samples with absorbances or turbidities greater than that in the highest stan-
dard will be diluted and rerun. For Method 426C. 1) the reanalysis solution should conta
between 20 and 40 mg/1 sulfate, and 2) concentrations must be corrected for background
turbidity and color per Section 5d of Method 426C using pH adjusted sample aliquot s.
Use only the methods specified. Calibration curves must Include at least 6 points
(including a zero concentration standard) for Method 375.2 and Buffer A of Method 426C.

. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of -Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

The test procedure used must be clearly Identified. Results
shall be reported as mg/1 $04. Bench records tabulating the order of calibration standard
lab control standards, lafr blanks, samples, spikes, etc., with resulting absorbances
or concentration readouts, will be provided along with copies of worksheets used to cal-
culate results. Background absorbances used for turbidity corrections must be tabulated
tor each sample aliquot tested. A photocopy of the instrument readout (ie. strip charts,
printer tapes, etc.) must be included. All records of analysis must be legible and
sufficient to calculate all concentrations and results.
jPA QC reference sanpTes. er any other reference sample or Initial calibration verificatic
Mill be identified as to source. lot number, and sample number. Corresponding 'true' or
target values and associated 951 confidence limits for analysis results will be provided
tor all reference samples used. ~

10. Other (use additional sheets or attach supplementary Information, as needed):

11. Naae of sampling/shipping tontact; Mike Linskras

Phone:



Revised 6/25/87- Analysis for sulfate in water
-3-

I. DATA REQUIREMENTS

Parameter;

Sulfate

Kote: These are min-
requirements. Report

the actual detection limits
used based on allowable
t"*tnodology opt i ons .

Detection Limit

3 mg/1

Precision Desired
(*i or Cone.)

Method 375.2:
Differences in duplicate
sample results are to
be < 3 "9/1 for con-
centrations < SO mg/1,
and < 10% for concentration
> 50 mg/1.
fethod 426 C:
Differences in dupli-
cate sample results
are to be _< 2 mg/1 for
concentrations < 20
mg/1 and _< 10? 7or
concentrailons > 20
mg/1 in aliquot tested.

M. QC REQUIREMENTS - Do not use designated field blanks for QA audits.

Audits Required

Matrix Spike*

Lab Duplicate

Lab Blank. iu mg/1 504)

Lab Blank (10 mq/1 SOa)

Calibration verification
Standard

\ Set of EPA QC Kineral
Reference Samples

Frequency of Audits

1 per group of 10 or
fewer samples

limits* (% or Cone.)

85-1151
or 3 mg/l) for

flethod 375.2 _
«• (10% or 2 mg/l) for
Bethod 426C _
< 5 mg/1 - Method 375.2
-2 to +2mg/1 -Buffer B of
Method 4Z&C or
8 to 10mq/l - Buffer A of
Method 426C

ma
I?

1 per group of 10 samples
and at end of sample set
once per sample set 85-1151 for each

concent ration.

•Matrix spike concentrations will be greater than 301 of sample concentrations.
but spiked samples shall not exceed working range of standard curve.

I . ACnOM REQUIRED IT LIMITS ARE EXCEEDED;

Take corrective action and reanalyze samples. __

Contact Jay Thakkar (312) 886-197? or Chuck Elly (312) 353-9087. , __

Please return this request to the Sample Management Office as soon as possible to
expedite processing of your request for special analytical services. Should you
h«v« an uestion an ain lease call the Samle Manaementh«v« any questions or need any assistance, please ca
Office.



Chlorides (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)7557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. Sturgls

B. RSCC Representative: Dennis Wesolowskl

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturals Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous Information may result
in delay 1n the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for Chloride
In waters (surface waters, groundwaters. drinking waters, leachates. etc.)
Samples will be unfUtered.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organlcs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 oroundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial Investigation

[jap-750-97]
[Jap-750-91]



Analysis of Chloride 6/25/87 «

- 2 -

timated date(s) of collection:

fmated date(s) and method of shipment; D«lly bu overnight carrier

rl>er of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

» lytical protocol required (attach copy if other than a protocol currently used in
i < program):

1. E°A Method 325.2 (ColorlmetMc. Automated Ferrlcyanide. AA II). 1983 ed.-
"TTE: A Region v CRL Auto-Analyzer manifold (0-20 mg/1) is attached for modification of

Method 325.? and to correct errors 1n Method 325.2. _____
~ or
2. ASTH D 512C-81 (Colorimetric. Manual Ferrlcyanide).

imples will be keot at 4*C until analysis and validation of results.

technical instruction (if outside protocol requirements, specify compound
CAS numbers, detection limits, etc.); Prepare all standards . reagents, blanks, etc.

• th ASTH Type II reagent water or equivalent, calibration standards will be prepared
_.' ily from stock solutions. Use working concentration range or standard curve between
u-zj mg/i o- less. Calibration curves must contain at least 5 points (including a zero
r~ncentrat1on standard). Dilute and reanalyze any samples with concentrations greater

an highest standard. Remove any large amounts of turbidity prior to sample analysis
Section 7.1 ofMethod 325.2).

Use only the specified methods. No others are allowed.

results required (if known, specify format for data sheets, QA/QC reports,
** n-of-Custody documentation, etc.). If not completed, format of results will be
^tt to program discretion.

- Bench records tabulating the order of calibration standards,
J "Jfication and control standards, samples, blanks. »atrix spikes, etc, with resulting
f a* height, concentration, or absorbance read-outs will be provided with copies of
worksheets used to calculate results. A photocopy of Instrument readouts, i.e. .._
sTipcharts, printer tapes, etc.. must be included with all results. All records of
J alysis and calculations must be legible and sufficient to recalculate all sample
concentrations and QA Audit results.
EPA QC reference sa-nles, or any other reference sample or initial calibration verifica-
t >n, will be identified as to source, lot number, and sample number. Corresponding
* -ue" or target values and associated 951 confidence Units for analysis results will
oe provided for alt reference samples used.

h * (use additional sheets or attach supplementary Information, as needed):

of sampling/stripping contact: Mik> l*it»lu>n»

Phone: (608) 273-OA40



cloride 6/25/87

nATA REQUIREMENTS

Parameter:

chloride
These are

minimum requirements*
Report actual detection
l|m"»'t. used based on
allowable metno-iology
options* _

3.

Detection Limit

0.5 mg/1

Precision Desired
(*I or Cone.)

Differences in duplicate
sample results are to
be < or • to Q«5 mg/1 for
concentrations <^ 5 mg/1
< or » to lOt for
concentrations exceeding
5 mq/1.
Report chloride concentrations
to the nearest 0.1 mg/1
between 0 and So mg/1.

PC REOUIREH-NTS Do not use any designated field blanks for QA Audits.

Audits Required Frequency of Audits Limits* (I or Cone.)

Matrix soike*

t< duplicate

,ab blank
Calibration verification
standard

\ set of E»A QC Mineral
Reference samples « 2
concentration levels.

1 per group of 10 or
fewer samples

1 per sample set

85 - list Recovery

+ or -(101 or 0.5 mg/1)

< 0.5 mg/1

90 - llOt Recovery

85 - I15t Recovery

.-i* spike concentrations .will be greater than 301 of sample concentration, but
spiked sample shall not exceed working range of standard curve.

ACTION REQUIRED IF LIMITS ARE EXCEEDED

ake corrective action and reanalyze samples.

)ntact Jay Thakkar (312) B86-197? or Chuck 11 lv (312) 353-9087.

e «tum this rcqunt to tt« Stwple «anagen«nt Office as soo« «s possible to «itp«dite
i- ng of your request for special analytical services. Should you have any questions
aa any assistance. o1»»*«* <•*!' th* «*»-1~ M
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TKN (H2Q)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)7557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. Sturqls

B. RSCC Representative: Dennis Wesolowskl

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturols Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous Information may result
1n delay 1n the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for TKN 1n
waters (surface waters, oroundwaters. drinking waters, leachates. etc.)
Samples will be unfUtered.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organ1cs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 groundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial Investigation

[Jap-750-97]
[Jap-750-93]



6/16/87 Analysis for total Kjeldahl nitrogen in water

- 2 -
4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment; DAily bX overnight carrier

6. Number of days analysis and data required after laboratory receipt of samples:

Laboratories shall report results witMn 30 days after receipt of samples

7. Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1) EPA Method 351.2 (Colorimetric, Block Digester, AA II)
2) EPA Method 351.3 (Calorimetric. Tltrimetric. or Potentiometric ) (KOTE: For Method
351.3 the micro-Kjeldahl technique 1s not acceptable.) Samples will be preserved in the
field using H2S04 (1ml/L) to pH<2, samples will be stored at 4*C until analysis and
validation of results.

8. Special technical instruction (if outside protocol requirements, specify compound
na*es, CAS numbers, detection limits, etc.):

For all Methods: Analyze samples within 28
days after collection. Check the sample pH (wide range pH paper).If the pH>Z, contact
CPXS. CRL for instructions. Use nicotlnic acid for the control standard. Use an organic
nitrogen compound for the matrix spike. Use only the Methods specified in He* 7.Metho
351.3 requires distillation separation, prior to all final ammonia measurements.
For Method 351.3; Use only the Colorimetric method for samples containing less than
1 mg H/l.
For Colorimetric Methods (351.2 and 351.3); Use at least five calibration standards
(including a zero concentration standard). Dilute and reanalyze samples with concentra-
tions that exceed the highest calibration standard.
For the Potentio^etric Method (351.3): Use at least four calibration standards.Dilute
and reanalyze samples with concentrations that exceed the highest calibration standard.
For the Titrimetric Metnod (351.3):Standardize the titrant each day.Include records
of indicator blank.

9. Analytical results required (If known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be
left to program discretion.

Identify the test procedure and options used. Provide bench
records and all records of calibration, analyses, and calculations for standards, samples
blanks, any titration indicator blanks, duplicates, spikes, controls, etc.Include ab-
sorbances. peak heights, responses, concentrations, etc, for each measurement. Include
digestion logs showing sample volumes and dilutions for all samples.Identify organic
nitrogen compound used for matrix spikes. Records must be legible and sufficient to
recalculate all concentrations and QA audit results.Provide photocopies of all instru-
ment readouts (i.e. stripcharts. print-outs, etc). Report results as mg N/l. Identify
the compound used for the Aac.-ix spike.
EPA QC reference samples, or any other reference sample or Initial calibration verifica-
tion, will be identified as to source, lot number, and sample number. Corresponding "tru
or target values and associated 951 confidence limits for analysis results will be provi-
ded for all reference samples used.

10. Other (use additional sheets or attach supplementary information, as needed):

11. Mame of sampling/shipping contact:.. Mik« Lln«k«n«

Phone: (608)273-0440



I

DATA REQUIREMENTS

3.

Parameter;

TKN *
NOTE:These are
mln-jreu-n requirements.
Report the actual
detection limit used
based on allowable
methodology options*

Detection Limit

0.1 mgN/1

Precision Desired
(*% or Cone.)

Duplicate sample results
must agree within 0.1 ng/1
for concentrations <1 mg/1
and MI thin lOi for concen-
trations > or • to 1 «g/l

QC REQUIREMENTS Do not use designated field blanks for OA audits.

Audits Required Frequency of Audits Limits* (t or Cone.)

Control standards (Nicotinic
Acid)

Matrix spike*

Lab duplicate __

Lab blank
Calibration verification
Standard

1 set of EPA QC nutrient
reference samples
cone. 3 and 4.

one per set

one per group of 10 or
fewer samples

and at
the end of the set

one per set

70 - 1101 recovery

85 - 1151 recovery

* (lOt or 0.1 mg H/l)

+ 0.1 mo. N/l

90 - llOt

85 -1151

•Matrix spike concentration will be greater than 30X of the sample concentration
nit will not exceed the highest calibration standard. Matrix spikes Mill be
prepared from an organic nitrogen compound.

ICTION REQUIRED IF LIHITS ARE EXCEEDED;

Take corrective actlen and reanalyze samples.

Contact Chuck Ellv (312) 353-9087 or Jay Thakktr (312) 886-1972.

s< return this request to the Sample Management Office as soon as possible to expedite
es»1ng of your request for special analytical services. Should you have tny questions
ted any assistance, please cell the Sample Management Office.



TOC (H2Q)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)7557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. SturcMs

B. RSCC Representative: Dennis Wesolowskl

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturols Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous Information may result
1n delay 1n the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for TOC 1n
waters (surface waters, qroundwaters. drinking waters, leachates. etc.)
Samples will be unfUtered.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organlcs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 aroundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial Investigation

[jap-750-97]
[jap-750-94]



Revised 6/30/87- Analysis for total organic carbon

- 2 -

Estimated date(s) of collection:

Estimated date(s) and method of shipment; Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

EPA Method 415.1 (combustion or oxidation).

Samples will be preserved with 1 ml/I H2S04 to pH <2. Samples will be stored at 4*C

until analysis and validation of results.

Special technical instruction (if outside protocol requirements) dilute and rerun samples
with absorbances higher than the highest standard:

Check sample pH with (wide range pH
paper). If pH <2 contact CPMS, CRL for instructions"! The holding time 1s not to exceed 28
days from sanple collection. Homogenize samples If necessary. Qualify results *here
suspended solids content may affect accuracy. Instruments with syringe injection Mill
utilire 2 Injections per measurement. If the 2 injections differ by more than 101 or
2 mg/1, repeat and report the average of 4 Injections.Inorganic carbon will be purged
from solution or. If determined separately, subtracted from total carbon values. Obtain
approval of CPK5, CRL, prior to use of any other method. The calibration curve must include
at least 5 standards. (One of the standards must be zero concentration).

Analytical results required (If known, specify format for data sheets, QA/QC reports.
Cha1n-of-Custody documentation, ttc.). If not completed, format of results will be
left to program discretion:

Test procedures and specific instrument used win be clearly
Identified. Bench records tabulating order of calibration standards, lab blanks, samples
Tab control standards, spikes, duplicates etc.. with resulting output on concentration
readout will be provided along with worksheets used to calculate results.Specify tne
organic compound used to prepare standards and spikes. A photocopy of the instrument read-
out, I.e. stnpcharts, printer, tapes. etc. Must be Included. Results are to be reported
1n mg/1 C. Records of analysis and calculations mist be legible and sufficient to re-
calculate a l l c o n c e n t r a t i o n s . . . . ~
EPA QC reference samples, or any other reference sanple or Initial calibration verification,
will be identified as to source, lot number, and sample number.Corresponding "true or
target values and associated *SS confidence Units for inalyvl* result* «rill be provided

all reference samples used.

£ Other (use additional sheets or attach supplementary Information, as needed):

1. **•« of sampling/shipping contact:. ***•

Phone; (6Q8) 273-0460



Revised 6/30/87 Anal/sis of total organic carbon.
3.

Parameter;

TOC

NOTE; These are Minimum
requirements. Report
actual detection
used based on specified
methodol ogles. _

Detection Limit

2 mq/1

Precision Desired
(*» or Conc.l

Difference in duplicate
results should not
exceed ^ 10X for
concentrations >2Q
»q/l or 2 mq/1 for
concentrations less
than 20 ma,/l.

. QC PtO'JlRE^EtTS - Do not use designated field blanks for QA audits.

Required Frequency of Audits Limits* (t or Cone.)

at least 1 per group of
Katrix Spike*

Lab Duplicate

Lab

10 or fewer samples 8SI - USt

at least 1 per group of
10 or fewer samples +. (10% or 2.0 «g/l)

at least 1 per group of
10 or fewer samples

Calibration verification

<. 2.0 mg/1

1 per group of 10 samples 90* - 110*
and end of set

1 set of EPA demand QC
reference samples (cone.
1 and 2)

1 per sample set 8St - 1151

•The matrix spike concentrations will be approximately 30X of sample concentra-
tions, but spiked sables shall not exceed the working range of the standard
curve,

i. ACTIOH REQUIRED If LIMITS ARE EXCEEDED:

Take corrective action and reanalyze s»«ple> - Contact J«y Thakkar (31?) 896-1972

or Chuck Elly (312) 353-9087,

tease return this request to the Sample Man»g«mtnt Office as soon AS possible to expedite
n esslng of your request for special an«l/t1c§1 services. Should you tuve any questions
c e*d *ny assistance, please call the Sanplt Haoagement Office,



N03 + N02 (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703)7557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmlttal Telephone Request

A. EPA Region/Client: Region V. Sturqls

B. RSCC Representative: Dennis Weslowskl

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturols Municipal Well Field _

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous Information may result
1n delay 1n the processing of your request. Please continue response on
additional sheets, or attach supplementary Information as needed.

1. General description of analytical service requested: Analysis for
N02 1n waters (surface waters, oroundwaters. drinking waters, leachates. etc.)
Samples will be unflltered. _

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organ 1cs or Inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 qroundwater samples - low level _

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial Investigation _

[Jap-750-97]
[Jap-750-95]



-2- Revised 6/^y/8 / *.•«..,»,»„,
Nitric.

Estimated date(s) of collection:

Estimated date(s) and method of Shipment; Daily bu overnight carrier _

Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report r««ult» within 30 days of receipt of samples. _

Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 353. 1 (colorimetric. automated hydrazine reduction). __
2) t?A Method 3a3.2 (colo.-ii«*tnc. automated cadmium reduction). '
3) EPA Method 353.3 (colorimetric. manual cadmium reduction).

For all methods:
Samples will be stored at **C untjl analysis and validation of results. Samples will
be preserved in the field with su If uric acid (1 ml/1) to pH<2. Tne analytical working
range shall not exceed O.I to 10.0 «9/l N. _

For Met Sods 353.2 or 353.3; If more than one reduction column is used separate
calibrations. QA audits, and records arc required for each colunn. The column used
must be identified for each analytical result.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.):

Analyze the samples within 28 days
collection. Check the sanple pH (wide range pH paper is acceptable). If the pH>2
contact CP^S. CRL for instructions. Use only the methods specified in Item 7. Obtain
approval of CPUS, CRL before using any other method.
For Methods 353.? and 353. 3; After checking the pH It 1s recommended that the laboratory
check for residual chlorine (or oxidizing reagents) and sulfide using test strips such as
starch iodide and lead acetate papers. Contact CPHS. CRL if these Interferences are
present; however. the laboratory must remove these interferences prior to analysis.
The laboratory must also minimize Interferences due to metals 1n order to prolong column
TTfiT (See Section 7.1.2" of method 3̂ .3) It is suggested that tie laboratory nay dilute

uo to ten-fold prior to analysis (Section 7.4 of Method 353.3) provided that the
final analytical working range does not exceed n.l to 10.0 mg/l N.
For all methods: Neutralize samples to pH 5-9 (or to phenolphthalein color end-point)
prior to analysis. Mlute and reanaHz* the neutralized samples if the concentrations
exceed that of the highest standard. Use at least five calibration standards (including
a zero standard ). Prepare the lab blank using 1 ml of H2S04/1. Neutralize and analyze
it like a sample.

Analytical resjlts required (if known, specify format for data sheets, QA/OC reports,
Chain-of-Custody rtocument«fon, etc.). If not completed, format of results will be
left to program discretion: "

The test procedure used must be clearly identified. Bench
records tabulating the order of calibration standards, lab control standards, ias blanks,
samples., spikes, duplicates. etc.» with resulting absorbances or concentration readouts -
will be provided. Worksheets used to calculate results win be included. Any sample
treatment to remove Interferences will be documented. The laboratory *hall submit photo- —
copies of the instrument readout (strip-charts, printer tapes, etc.) AH records of
analysis and calculations must be legible and sufficient to recalculate all concentrations.
Results are to be reported as »g N/i. "
EPA OC reference samples, or any other reference sample or Initial calibration verification,
«ill be Identified 45 to source, lot number, and sample number. Corresponding true or
target values and associated 951 confidence Halts for analyvri -result* «i'l be provided
for all reference samples used, _ • .

t Other (use additional sheets or attach supplementary Information. as needed):

U. ««me of sampling/shipping contact: Mik« Ltn«k«n« (608? 273-QAAQ ___ _ -



3. 6/29/87

I. DATA REQUIREMENTS

Parameter:

Nitrate * Nitrite

Note: These are minimum
requirements. Report actual
detection limits used based
on allowable methodology
options.

Detection Limit

0.10 mg/1 as N

Precision Desired
(*X or ConcD

Duplicate results nust
be within Ids for con-
centrations >lmg/l
or within Q.I mg/1 for
concentrations < lmg/i
Results will be""reported
to the nearest 0.1 mq/l
for cone, less than 1.0
mq/l and to 2 significant
figures for cone, exceed-
ing 1 tng/l-N.

II. QC REQl'lREKEKTS - Do not use any designated field blanks for QA audits.

Audits Required

Matrix Spike*

Lab Duplicate

Lao Blank (imi/i HjSOj)

Calibration verification
standard

Calioration blank

1 set of EPA Nutrient QC
reference sanales-conc.
1 and 2,or EPA F/*03
QC sanple. US series
tone. 1 and 2

Frequency of Audits

1 per group of 10 or
fewer samples
1 per group of 10 or
fewer
Z per sample set

Limits* (I or Cone.)

85t - 1151

+(10S - or 0.1 0 mg/1)

<0.1 mg/1

1 per group
of 10 or fewer samples and
at end of run
1 per group of 10
samples or less

1 per sanple set

90t - 110%

< 0.1 n;/l

85% -

*Matr1x spike concentrations will be 30% or larger, of sanple concentrations,
but spiked samples should not exceed working concentration range of standard
curve.

I. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples. Contact Jay Thakkar (312) 666-1972)

or Chuck Illy (312) 353-9087.

f ease return this request to the Sample Management Office as soon as possible to expedite
t xesslng of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office.



Calcium + Magnesium,
Sodium, Potassium

U. S. Environmental Protection Agency SAS Number
HWI Sample Management Office
P.O. Box 818, Alexandria, Virginia 22313
PHONE: (703) 557-2490 or FTS-557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

X Regional Transmittal Telephone Request

A. EPA Region and Site Name: Region V - Sturgis Municipal Well Field

B. Regional Representative: Dennis Wesolowskj

C. Telephone Number: ( )

D. Date of Request:

Please provide below a description of your request for Special Analytical
Services under the Uncontrolled Hazardous Waste Dumpsite Program. In
order to most efficiently obtain laboratory capability for your request,
please address the following considerations, if applicable. Incomplete
or erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach
supplementary information as needed.

1. General description of analytical service requested: Calcium and

magnesium, sodium and potassium of groundwater samples is to be determined.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether
aqueous or soil and sediments; and whether low, medium, or high
concentration):

Analysis is to be performed on 196 groundwater samples (low level)



Calcium + Magnesium,
-2- Sodium, Potassium

3. Purpose of analysis (specify whether Superfund (Remedial or Enforce-
ment), RCRA, NPDES, etc.):

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: delivered daily by

Federal Express.

6. Approximate number of days results required after lab receipt of
samples: Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

Calcium (dissolved) EPA Method 215.1

Magnesium (dissolved) EPA Method 242.1

Sodium (dissolved) EPA Method 273.1

Potassium (dissolved) EPA Method: 258.1

8. Special technical instructions (1f outside protocol requirements,
specify compound names, CAS numbers, detection limits, etc.):

Samples will be preserved with 1:1 HN(h to pH<2. Samples will

be filtered (in-field) through a .45 micron filter orior to analysis.

9. Analytical results required (1f known, specify format for data sheets,
QA/QC reports, Cha1n-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Copies of all bench records for lab duplicates, matrix spikes, blanks,

continuing calibration standards, calibration verification standard, and

saamples with resulting concentrations will be provided with copies of any

worksheets used to calculate results.



Calcium + Magnesium,
-3- Sodium, Potassium

10. Other (use additional sheets or attach supplementary information,
as needed):

Name of sampling/shipping contact: Brian Hegge

Phone: (608) 273-0440

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please
call the Sample Management Office.



I. DATA REQUIREMENTS

Parameter

Calcium

-4-

Detection Limit

0.01 mg/1

Calcium + Magnesium,
Sodium, Potassium

Precision Desired
+% or uonc.j

10% or 0.01 mg/1 for
cone. < 1.0

Magnesium

Sodi urn

Potassium

0.001 mg/1

0.002 mg/1

0.01 mg/1

10% or 0.001 mg/l for
cone. < .10
10% or 0.01 mg/1 for
cone. < 1.0
10% or 0.01 mg/1 for
cone. < 1.0

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits

Lab blank
z for sets _< 10

jer 10 for sets > 10

Lab duplicate
or sets £ 10
er 10 for sets > 10

Matrix spike*
Continuing calibration
standard
Calibration verification
STD (EPA QC reference
sample)

For sets _< 10
1 per 10 for sets > 10
1 per 10 samples and
end of set

1 per set

Limits*
or Cone.)

< detection limit

10% or detection limit

85 - 115% recovery

85 - 115% recovery

85 - 115% recovery

* Matrix spike concentrations will be greater than 30% of sample concentration
but spiked sample shall not exceed the working range of the standard curve.

III. *Action Required if Limits are Exceeded:

Reanalyze. Contact Chuck Elly (312) 353-9087.

[jam-26-7]





APPENDIX E

FIELD MEASUREMENT OF PERMEABILITY



FIELD MEASUREMENT OF PERMEABILITY
BAIL-DOWN TEST

INTRODUCTION

The objective Is to determine hydraulic parameters (transm1ss1v1tyt
storatlvlty, hydraulic conductivity) of the water-bearing strata. Single well
aquifer tests are used because they may be conducted using a minimum of
equipment, personnel, and time. They may also be done at many points within
an aquifer and may be used to better plan a full-scale pumping test.

PROCEDURES

Each ball-down test 1s conducted by measuring the static water level with an
electric water level Indicator or cloth tape with attached sounding device,
placing a pressure transducer (connected to a Hermit data logger1), below the
water level, and removing one bailer volume from the well. The recovery of
the water level back to the static level Is recorded over the necessary period
of time, using a logarithmic sampling mode on the data logger.

The electric water level tape and transducer are wiped, first with methanol
and then with delonlzed water as they are placed 1n the wells, to prevent
cross-contamination between wells. The bailer 1s lowered with an attached
1/8-Inch stainless steel cable. The bailer and cable are decontaminated
between uses by washing and rinsing with L1qu1nox soap and water, rinsing
three times with methanol, and rinsing three times with delonlzed water. The
bailer and cable are then allowed to air-dry on steel supports and are covered
with new sheet plastic.

1 Hermit Environmental Data Logger, Model SE1000B,
In-S1tu, Inc., Laramle, Wyoming 82070.
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DATA REDUCTION
The data accumulated during the ball-down tests are used to calculate
hydraulic parameters using several published methods. Hydraulic conductivity
1s calculated for shallow, unconflned wells using the Bouwer and R1ce method
(1976). The NAVFAC method (1971) 1s used for comparison. Transm1ss1v1t1es
and storat1v1t1es for the deeper, confined wells are determined using the
curve matching method described by Cooper, et al. (1967). For comparison,
hydraulic conductivities are also calculated using the Hvorsley method (1951).
All methods assume an Infinite, homogenous, 1sotrop1c aquifer and an
Instantaneous change 1n head 1n the well.

The method described by Bouwer and Rice (1976) 1s based upon modifications to
the Thlem equation, with the use of an analog model. A straight line 1s drawn
through a semi-log plot of relative head versus time, and the hydraulic
conductivity 1s calculated using the slope of that line and the geometry of
the well and aquifer. The formulation assumes that draw-down of the water
table around the well Is negligible, that flow In the capillary fringe may be
Ignored, and that well losses are negligible. It 1s applicable to completely
or partially penetrating wells 1n unconflned aquifers, but may be used for
confined aquifers that receive water from the upper confining layer.

In the NAVFAC method (1971), a straight line 1s also drawn through a semi-log
plot of recovery data for unconflned aquifers. The method 1s based on the
Hvorsley method. It assumes that the well 1s cased below the water table, and
the ratio of the screen length to the well radius (L/R) 1s greater than eight.

The Cooper, et al. (1967) formulation calculates the transm1ss1v1ty of an
aquifer by matching a plot of relative head (linear scale) versus time
(logarithmic scale) to one of a set of type curves. The method assumes that
the change 1n head after a known volume of water 1s Injected or removed 1s
Instantaneous and that the (non-flowing) well 1s screened over the entire
thickness of an artesian aquifer. It 1s directly applicable to fully
penetrating screened wells In confined aquifers, but may be used to determine
the transm1ss1v1ty of the portion of an aquifer over which a partially
penetrating well 1s screened, assuming no vertical flow occurs.

1 Hermit Environmental Data Logger, Model SE1000B,
In-SUu, Inc., Laramle, Wyoming 82070.
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The Hvorsley method (1951) 1s based on a solution of the LaPlace equation and
does not account for aquifer storage. A straight line 1s drawn through a
semi-log plot of relative head versus time. The time that would be required
for complete equalization of head difference 1f the original rate of Inflow
were maintained (defined as the basic time lag, T0, and equal to the time when
H-h/H-Ho » 0.37) Is used to calculate the hydraulic conductivity. The value
of T0 1s measured graphically, and the ratio of the piezometer length to
radius 1s assumed to be greater than eight (L/R>8).

[jap-600-71E]
1 Hermit Environmental Data Logger, Model SE1000B,

In-S1tu, Inc., Laramle, Wyoming 82070.
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ADDENDUM

,
I
J

Changes for Model 1000-BP

1-10.0 Change the following Items to read as shown below:

10. 120 vac Charging cable lOOO-BP-120
10A. 240 vac Charging cable 1000-BP-240
11. 12 vdc Charging cable A-500K 0107

2-6.1 Change paragraph to read as follows:

Connect the proper charging cable for the voltage source available
to the BATTERY CHARGE connector (Fig. 1-10). If the 12 vdc cable is
used, the red lead connects to the positive (+) terminal of the source
and the black lead to the negative (-). Two charging cords are provided
for charging from an a.c. source, one for 120 volts and the other for
240 volts. Select the proper cable and connect the free end as follows:
Black to the a.c. HOT, white to the RETURN, and green to EARTH GROUND.

NOTE: If the polarity of the 12 vdc cable is reversed, no damage will
result but the batteries will not be charged.

October 1977 Supplement A (1000-C)
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Section 1 (1000-C)

SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION

_| The Model 1000-C is a complete, fu l ly portable, lightweight (27.3 Kg-60
Ibs) backpack tnountable, borehole logging unit.

Using the standard probe (G375/A), it is possible to record up to three
different logs in one trip in the hole: (1) Gross count, dead-time
corrected gamma radiation, (2) Self Potential, and (3) Single Point
Resistance. Other Nuclear Pulse counting tools available include gamma-

_J ' gamma and neutron-neutron.

The recorder is a dual pen, servo-driven type, equipped with a bi-
, directional chart drive allowing multiple logs and re-runs without

resetting the chart paper.

The power requirements for the Model 1000-C are provided by internal
-I nickel cadmium batteries which are recharged by a buil t- in battery

charger when connected to an A.C. or D.C. source. Battery l ife will
provide a minimum of eight (8) hours of logging.

-I
The hand cranked winch has two speeds: a 1:1 ratio for going
down hole, and a 4:1 ratio for coming back out. The winch comes with
305 M (1000 ft.) of steel armored logging cable.

The Model 1000-C, when handled reasonably and maintained properly,
will provide many years of reliable logging.

1

1

1 Page 1-1
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Section I (1000-C)

1-2.0 GENERAL SPECIFICATIONS

The Model 1000-C Logger comes equipped with one combination probe, 305
M (10001) of cable, recorder-instrument assembly, shipping containers,
spare parts and consumables, and all necessary cables and hardware
required to log a borehole. A backpack frame with necessary fittings is
optionally available.

1-2.1 Shipping Weight: 36.4 Kg. (SO Ibs.)

1-2.2 Net Weight (With 305 M of cable and backpack frame): 27.3 kg. (60 Ibs.)

1-2.3 Shipping Dimensions: Probe/Accessory Case = 33cm x 124.5cm x 10.2cm
(13" x 49" x 4")

Winch/Recorder Case - 58.4cm x 48.3cm x 43.2cm (23" x 19" x 17")

1-2.4 Operating Temperature Range (limited by pens): -25°C (-l3°F) to 55°C

1-3.0 WINCH

J 1-3.1 Cable Capacity: 305 M (1000')

1-3.2 Cable Type: U. S. Steel type no. 1N10SB (or equivalent) galvanized
steel armored logging cable. Single center conductor, 0. C. resistance
approximately 24J2/305M. Tensil strength Is 408 Kg. (900 Ibs.).

J l-3.3 Cable Head: Tapered cone and sleeve strain relief. Cable center
conductor is water sealed with a Mecca underwater connector. Connection
to probe is through center contact and outer screw threads (3/4 - 16).
Outside diameter is 2.86 cm (1.125").

1-3.4 Hand Crank Gearing: Direct drive (1:1 ratio) or step down (4:1 ratio)
selected with easily removable crank.

1-4.0 RECORDER INSTRUMENT ASSEMBLY

1-4.1 Depth Odometer: 5 digit bi-directional, resettable, mechanical odometer
geared directly to the measuring wheel. Resolution is 0.1 M (0.1* on
English models).

1-4.2 Measuring System: Hard anodized grooved aluminum wheel. The measuring
wheel rotates 3 1/3 revolutions per meter (31 on English models).

1-4.3 Servo Amplifier (Recorder): Two pen, non-overlapping, servo-driven,
rectilinear recorder.

1-4.4 Recorder Response Time: Time to full scale (step function In) is <vl
second.

1-4.5 Pens: Disposable felt tip cartridge available in red and black.

Page 1-2



Section I (1000-C)

~ 1-4.6 Pen lifter: Both pens operate simultaneously with front panel lever.

1-4.7 Chart Drive: Bi-directional, geared (through multi-tooth clutch) to
j measuring wheel. Turned on and off with front panel shift lever.

1-4.8 Chart Paper: 10 cm wide grid Z-fold paper with 1 cm x 1 cm
, major divisions and 0.5 cm intermediate lines. Each box contains

two packets (7.6 m - 25' each) of paper. The last 61 cm (2* )
are marked with a red line on the right-hand margin.

1-4.9 Sensitivity: 100 mV. (F. S.)

. ' 1-5.0 GAMMA CIRCUIT

1-5.1 Ranges: 5 cps/div. (50 cps full scale) to 5 Kcps/div. (50 Kcps full
scale) in 1-2-5 ratio steps.

1-5.2 Internal Calibration Source: S.OOOKhz. square wave crystal oscillator
I with a temperature coefficient of ±0.017./°C maximum.

1-5.3 Temperature Coefficient (total circuit): Each unit individually aligned
I for ±0.02Z/°C maximum from -25°C to +75°C.

1-5.4 Time Constant: 2 pole Bessel function active filter. Full scale
response time is *v7 seconds (step function in).

1-5.5 Deadtime Correction: Realtime analog correction adjusted to<l micro-
second as calculated by the Energy Research and Development Administra-
tion in their test pits at Grand Junction, Colorado.

1-5.6 Input Sensitivity: +380 mV ±10 raV.

1-5.7 Downhole Power: 30 vdc ±lv at 50 ma. maximum as measured at
the slip rings (with combination probe connected).

1

1 1-6.0 SELF POTENTIAL

"I
1-6.2 Bias Range: 0 to 500 mV + or - as selected with POLARITY switch

1

1

1

1-6.1 Ranges: 2raV./div. (20mV full scale) to 100 mV/div. (Iv. full scale) in
1-2-5 ratio steps.

1-6.3 Time Constant: 2 pole Bessel function active filter. Full scale
response time is \,1 second (step function in).

1-6.4 Input Impedance: >2 megohms.

Page 1-3



j
Section I (1000-C)

_J

1-7.0 SINGLE POINT RESISTANCE

J 1-7.1 Range: 2«/div. (20 ohms full scale) to lOOn/div. (1000 ohms full scale)
in 1-2-5 ratio steps.

_| 1-7.2 Displacement: 0 to 500 ohms maximum.

1-7.3 Time Constant: 2 pole Bessel function active filter. Full scale
I response time is M second (step function in).

1-7.4 Current Generator Output: Constant current (varies with range switch
setting—20mA max.) at 25 hz to 30 hz (selected by internal switch).

1-7.5 Resistance Voltmeter Input Impedance: >500 K ohms.

1-8.0 BATTERIES & BATTERY CHARGER

t 1-8.1 Battery Type: General Electric type GCW3.5SB (or equivalent) Nickel
-* Cadmium batteries (10 each).

{ 1-8.2 Battery Rating: 1.2vdc at 3.5 Ah.

1-8.3 Battery Life: 8 hours continuous operation minimum. Varies with log(s)
I being run. Maximum drain is during SP-R log.

1-8.4 Battery Charger Input: 12 to 14 vdc at 1.0 A maximum, 120 vac at 0.10 A
max., and 220 vac at 0.05 A maximum (A. C. input is 50 to 400 hz.).

J

J
J

1-8.5 Battery Charger Output: Dual, constant, current outputs. 350 mA each,

1-8.6 Charging time to full charge: 12 to 14 hours.

• 1-9.0 PROBES

1-9.1 G375/A Standard Combination Probe

I 1-9.1.1 Dimensions: 1.1 m (43.5") long by 3.18 cm (1.25") maximum outside
diameter including neoprene insulating shefcth. The stainless steel
housing is 2.86 cm (1.125") diameter.

1-9.1.2 Weight: 2.95 Kg (6.5 Ibs.).

1-9.1.3 Construction: Stainless steel (type 303) housing with lead electrode
for SP and R logs. 0-ring sealed at all joints.

1-9.1.4 Power Requirement: 20 vdc (at cable head) minimum at 35 mA. Maximum
voltage in is 30 vdc, 24 volts is nominal.

1
I 1-9.1.5 Scintillation Crystal: 38.1mm (1.50") long by 12.7mm (0.5") diameter
i- i sodium iodide, thalium activated scintillation crystal in rugged!red,

[ sealed, aluminum mount.

L,
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1-9.1.6 Electrical Connection: Insulated center spring loaded contact and
mechanical threaded attachment to cable head. Center contact is
positive.

1-9.1.7 Output: 6.5v 1 microsecond wide positive pulse superimposed on the
positive supply line (center conductor).

I
1-9.1.8 Deadtime: Constant 5.0 microseconds.

1-9.1.9 K-factor: Average K-factor at 10 cm intervals is 4.8 x 10 (2.5 x 10* at
—' 0.5' intervals).

1-9.2 G375/A-1.0 1" P.P. Combination Probe
I

1-9.2.1 Dimensions: l.lm (43.5") long by 2.54cm (1.0") outside diameter
stainless steel housing (for very small diameter holes). The probe must
be covered with a neoprene sheath or electrical tape to run the SP and
R logs.

1-9.2.2 Weight 2.7 Kg (6 Ibs.).
-* .6 -5

1-9.2.3 K-factor: Average K-factor at 10 cm intervals is 5.2 x 10 (2.6 x 10 at
I 0.5' intervals).

All other characteristics are the same as Model G375/A.

1-9.3 G375/AS Stratlgraphlc Combination Probe

1-9.3.1 Dimensions: 1.02m (40.2") long by 41.1 cm (1.62") maximum outside
diameter including neoprene sheath (housing is 38.1cm (1.50") diameter.

1-9.3.2 Weight: 4.4 Kg (9.7 Ibs.).

1-9.3.3 Scintillation Crystal: 76.2mm (3.0") long by 22.2 mm (0.875") diameter
sodium iodide, thaliura activated scintillation crystal in rugged!zed,
sealed aluminum mount.

All other characteristics are the same as Model G375/A.
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1-10.0 CONSUMABLES AND SPARE PARTS

Item Description Part No. Quantity*

1
1
1
1
1
1
1
1
1
1
1

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Chart Paper
Pen Cartridge-Black (Center Nib, long)
Pen Cartridge-Black (Nib on Right', long)
Pen Cartridge-Red (Offset Right, long)
Adjustment Screwdriver
Rubber Cable Wiper Balls
Surface Electrode Assembly
Mecca Sockets
Mecca Boot
A. C. Charging Cable
12vdc Charging Cable
Cablehead Protector Cap
Probe Top Protector Plug
Hand Crank for Winch
0-Ring (for cable head)
Nylon Accessory Storage Bag
Recorder Protective Cover
Operation and Maintenance Manual (1000-C)
Winch-Recorder Shipping Case
Probe-Accessory Shipping Case
Standard Combination Probe
Backpack Frame
1" O.D. Combination Probe
Stratigraphic Combination Probe
Filtered Combination Probe

BP-10
120-430
130-430
130-430
R-3324
RB-1.875
B-500K 0125
2670-6
2458-1
A-500K 0124
B-500K 0108
B-2000 0108
B-2000 0107

2-115

G375/A

G375A-1.0
G375/AS
G375F/A

3 Boxes
5 Each
5 Each
5 Each
1 Each
2 Each
1 Each
3 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
1 Each
Optional
Optional
Optional
Optional

When logging in extremely remote areas, you may wish to consult Mount Sopris
for a list of spare parts (Including both electronic and mechanical components
to allow repairs to be made in the field.

*NOTE: This quantity refers to the number of pieces shipped with each unit
initially.
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Section II (1000-C)

* SECTION II

OPERATING INSTRUCTIONS

2-1.0 Incoming Inspection

_, The Model lOOO-C should be unpacked and inspected as soon as possible.
Check externally for broken knobs, bent shafts or levers, damaged
connectors, etc. Also check for scratches, dents, or any gross
misalignment of cases, shafts, plates, etc.

——i
A quick incoming test may be performed as follows:

—-j ' 2-1.1 Chart Drive and Depth Measuring System

Shift the CHART DRIVE lever (fig. 1-13) to ON. CAUTION: do not force
the lever. If necessary, rotate the CHART ADVANCE wheel (fig. 1-22)

~" slightly while pushing the CHART DRIVE lever to ON. Reset the DEPTH
odometer (fig. 1-12) to zero with the RESET wheel (fig. 1-11) Note the
position of one of the pens on the chart, and rotate the MEASURING
WHEEL (fig. 1-23) counterclockwise exactly 10 revolutions. The chart
will move 3 cm and the DEPTH odometer will read 9997.0 meters (9991.0'
on English models). Rotating the MEASURING WHEEL clockwise exactly 10
revolutions brings the chart and DEPTH odometer back to zero.

2-1.2 Recorder-Instrument Circuitry

Connect one of the combination probes to the cable head as shown in
figure 4. Connect the surface electrode to the front panel connector
(fig. 1-10) and short this electrode to the electrode on the probe
(fig. 4). Turn the CPS/DIV. switch (fig. 1-1) to CAL, gamma DISPLACE-
MENT switch (fig. 1-3) to zero, and the LOG SELECTOR (fig. 1-9) to^ .
The right-hand pen will go completely off scale to the right,
and the left pen will slowly go to full scale ( *V7 seconds).
Depress the left ZERO button (fig. 1-16) and see that the left ZERO
control (fig. 1-15) adjusts the pen to the left and right of zero
(left-hand margin). Set the left pen to zero. Turn the CPS/Div. switch
to 10 (100 cps full scale). The recorder will indicate the level of
background radiation. Turn the LOG SELECTOR to POWER OFF and set the
following controls as Indicated: POLARITY switch (fig. 1-5) to "+",
BIAS control (fig. 1-6) to zero, MV/DIV. switch (fig. 1-4) to 10,

Jl/DIV. switch (fig. 1-7) to 10, and resistance DISPLACEMENT control
(fig. 1-8) to zero.

Turn the LOG SELECTOR to SP-R. The left pen (SP) will read near the
left margin, and the right pen (R) reads up scale about 8 cm. If the
right pen goes off scale to the right, check the connection between the
surface electrode and probe electrode. Depress the right ZERO button
(fig.. 1-19) and see that the right ZERO control (fig. 1-18) will
adjust the pen both lefc and right of the center of the chart. The zero
line for the right pen is the center of the chart. Set the right pen on
"zero". Turning the BIAS control clockwise will cause the SP pen to go

-^ up scale (to the right) on "+" POLARITY and down scale on "-" POLARITY.

L
I Page 2-1
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The logger should be stored in a temperate, dry area if possible. The
temperature range for storage is -40° C (-40° F) to 70° G (158° F':. All

I protective covers should be in place and the units stored in i.heir
shipping containers. The batteries should be given a full charge (I/ to
14 hrs.) prior to storage and re-charged (at least 8 hours'; ever>

I six months.

J

J

J

J

J

J

J

J

Section II ( lOOO-C)

Turning the resistance DISPLACEMENT control clockwise causes the R pen
to go down scale.

Should any of the aforementioned tests f a i l , check to see if the LOW
BATTERY indicator (£ig. 1-14) is on (LOG SELECTOR on 1 or SP-R); it it
is, recharge the batteries ( refer to sec. 1-8). Otherwise, refer to
section 3-9. it is normal for the LOW BATTERY indicator ( f i g . 1-14) to
t l a s h as the LOG SELECTOR is switched from POWER OFF to -y or SP-R.

2-1.J Storage

'] Page 2-2
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2-2.0 OPERATING CONTROLS

Refer co
Fia. 1 Control Function

1. CPS/DIV:

2.

3.

Gamma CAL.:

Gamma DISPLACEMENT:

_J

MV/DIV.:

j
BIAS POLARITY:

BIAS:

/DIV.:

Resistance DISPLACEMENT:

Gamma range switch, selects the number
of counts per second per division (1cm)
to be recorded on the chart. In the CAL.
position, the internal calibration os-
cillator is connected to the input of
the gamma circuitry and causes the pen
to go full scale (right-hand margin).

20 turn screwdriver adjustment co set
the gamma pen on full scale with the
CPS/DIV. switch in the CAL. position.

Displaces the gamma pen down scale (to
the left). The amount of displacement is
equal to the CPS/DIV. switch setting
(100/div. maximum) multiplied by the
gamma DISPLACEMENT switch setting i.e.,
if the CPS/DIV. switch is on 20 and
the DISPLACEMENT switch is on 15, the
pen is displaced 300 cps (1^ times full
scale) to the left. CAUTION: This switch
must be kept on zero when the CPS/DIV.
switch is on 200 or above.

Self Potential range switch. Selects the
number of millivolts per division (1cm)
to be recorded. Full scale for the SP
pen is assumed to be at the center
of the chart.

Selects the polarity of the bias signal
fed to the SP circuit.

Controls the amount of bias signal fed
to the SP circuit. The BIAS range is 0
to 500 mv.

Resistance range switch. Selects the
number of ohms per division (icro) to be
recorded. Zero for the R pen is assumed
to be the center of the chart; full
scale is the right-hand margin.

Controls the number of ohms and R pen Is
displaced to the left. The range is 0 to
500 ohms.
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.1

I

. J.

Refer Co
Fia. 1 Control Function

9.

10.

11.

12.

13.

LOG SELECTOR: Controls the power to all circuitry and
selects gamma or SP-R operation. This
switch must be in POWER OFF to allow
charging.

BATTERY CHARGE-SURFACE ELECTRODE: A connector which provides con-
nections for all battery charging and
the surface electrode.

RESET:

DEPTH:

CHART DRIVE:

14. LOW BATTERY:

IS & IS. ZERO control:

16. & 19. ZERO button:

17. & 20. SERVO GAIN:

21.

22.

PEN LIFTER:

CHART ADVANCE:

Allows resetting DEPTH odometer to zero.

Displays the amount of cable which has
been spooled off the winch drum from the
time the odometer was reset.

Controls multi-tooth clutch to engage or
disengage chart. The chart will move at
a ratio of 1 meter of borehole to
1 centimeter of chart. CAUTION: Do not
force the CHART DRIVE lever to ON. If
necessary, rotate the CHART ADVANCE
wheel slightly (to line up a multi-
tooth clutch) while pushing the lever to
ON.

Indicator will come on when batteries
are low. A maximum of one hour of use
remains after the indicator comes on.

Adjusts associated pen to zero. Zero for
the left pen is the left-hand margin;
zero for the right pen is the center
of the chart.

When depressed, it shorts the input of
the associated servo amplifier to ground
(causing the pen to read zero).

Adjusts the amount of gain in the
feedback loop of the servo amplifier.

Mechanically raises and lowers both
pens.

Thumbwheel to manually move the chart.
CAUTION: The CHART DRIVE must be OFF.
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2-3.0 Replacing Chart Paper & Pens

2-3.1 Loading Chart Paper (refer to figure 3)

It may be easier, but not necessary, to remove chart pens before
loading recorder with new chart paper.

J
Shift the CHART DRIVE lever (refer to figure 1) to "OFF" and open

l the side door. Rotate chart paper thumb wheel clockwise while
i pushing up, from the inside, on the front end of the Teflon

1 p a p e r holder. The rotating sprockets will catch the paper holder
and lift it up and off of the front sprocket roller. The paper
holder may rub along the left side of the opening in the front-
panel.

The bottom end of the paper holder remains inside the recorder and
around the rear sprocket roller. Do not attempt to completely
remove paper holder from recorder.

Load a new packet of chart paper into recorder and thread paper up
and over the front roller. Rotate thumb wheel clockwise and feed
the chart paper until it engages the rear roller. Be sure the paper
is flat and properly aligned on sprockets before lowering the front
end of the paper holder. Maneuver paper holder down over the front
roller until it catches on sprockets. The thumb wheel may then be
rotated in a counter-clockwise direction. It may be necessary to
hold the pens up to clear the paper holder. The paper holder will
then snap into place.

Use thumb wheel to feed chart paper through recorder and into take-up
magazine. Make note of which way chart paper unfolds, so that you
can get paper refolding into original position.

CAUTION:

Take care not to bend the paper holder. The stretching required
for the paper holder to snap on and off of roller is normal. When
the paper holder is in its normal operating position, it should fit
slightly loose. If the paper wrinkles or tears, or if the paper
holder has a tendency to lift up during operation, the paper holder
has become bent, and must be resored to its original shape.

2-3.3 Pens (Refer to Fig.l)

Turn LOG SELECTOR to POWER OFF. The pens can then be removed by
grasping the front of the pen cartridge and pulling straight out.
Replace with a fresh cartridge in the reverse order. When not in
use, the protective caps should be kept on the pen tips to prevent
the pens from drying out.

j

j
i

1
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2-4.0 Logging a Borehole

--' 'INTRODUCTION

2-4.1 The main objective for the operator of a logging unit is to produce an
J accurate, informative, and easy-to-read log. This means the pens make

maximum use of the available chart space ( f u l l chart for Gamma and half
chart each for SP and R), and do not overlap or criss-cross so much

J that they confuse the log. To do this requires selecting proper scales
r and setting bias or displacement controls properly (there is no

substi tute for experience). Using black pens for SP and R and a red pen
for Gamma also helps keep the record straight. Since the two pens are

—I non-overlapping, they may collide while logging SP and R. It is almost
impossible to prevent this, so (if they do not separate n a t u r a l l y
within a meter or so) the pens must be separated, using the SP MAS

. J control and/or R DISPLACEMENT control. Turning the R DISPLACEMENT
control clockwise will cause the R pen to move to the lef t . Turning

. the SP BIAS control clockwise, with the POLARITY switch on "•*•", wil l
J move the SP pen to the right. With the POLARITY switch on "-" the pen

r will move to the left when the SP BIAS control is turned clockwise. A
sample of a good log is illustrated in figure 5A and a poor log in 3B.

—J All three logs (Gamma, SP and R) can be run in one trip in the borehole
by logging SP and R down, and Gamma or. the way out. However, because of

J the added diff icul ty with this method (the hole cannot be pre-viewed on
the way down to set up and SP and R controls, extra chart paper must be
fed into the take-up magazine because the paper will run backwards
while going down hole, etc.) it is recommended only when logging in

J poorly consolidated material, or when time is the ruling factor.

Prior to going to the drill site, check to make sure you have: f u l l y
charged batteries, a charging cable, spare pens (in both styles and
colors), the winch crank, probe(s), extra chart paper, cable wiper
bal ls , mud electrode, Gamma calibration screwdriver, electrical tape,
and silicone grease (for 0-Ring on cable head).

J

J

;j
L j 2-4.2 Clear the area around the borehole to give you a relatively clean, dry

J place to work.

I

The following list is intended as a guideline to log a typical
borehole, using the two trip method. (The probe is lowered to che
bottom of the hole and Gamma is logged while coming out; the probe is
then lowered a second time to log SP and R.

2-4.3 Release the BRAKE and unspool a couple of meters of cable to give you
enough slack to connect the probe and set up the tripod as shown in
figure 2.

| 2-4.4 Place the logger on the borehole. Depending on the site, you may have
i to use scrap lumber, rocks, etc. to make the unit as level as possible.
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2-4.5 Shift the CHART DRIVE lever to OFF. Check to see if there is enough

paper in the supply magazine to log the hole.

2-4.6 Remove the protector plug from the probe and check to see that the
threads and area around the contact are clean. Remove the knurled cable
head protector (clean the threads and contact if dirty), apply a
generous amount of silicone grease to the 0-ring, and screw the probe
to the cable head HAND TIGHT ONLY--do not use wrenches. The probe must
be insulated with electrical tape as shown in figure 4.

2-4.7 Bury the mud plug by digging a small hole, putting the mud plug in, and
filling the hole with dirt and fresh water. The mud pit will provide a
good ground on freshly drilled holes. It may be necessary to use salt

t • water to obtain a good ground in extremely arid areas. This must be
noted on the log heading, as it usually reverses the polarity of the SP

i log.

2-4.8 Load the chart paper (refer to section II, paragraph 3) and put your
log heading on it. A typical log heading might contain the unit serial

J number, probe serial number, probe K factor, type of logs run and their
. scales, hole number and location, operator's name, and the date.

r

u
j

i
i

2-4.9 The first log to run is Gamma, because it is usually considered most
important, and depending on conditions in the borehole, one run may be
all you can get. For clarity, the Gamma should be run with a red pen
(SP and R in black). Remove the protective cap from the gamma
pen and switch the IDG SELECTOR to f . The right-hand pen will
automatically go off scale to the right to allow full use of the chart
for gamma.

2-4.10 The SERVO GAIN control (one for each channel) should be set as high as
possible (clockwise) without having the recorder pens oscillate. If a

. recorder pen starts to oscillate, reduce the gain (counterclockwise)
just to the point where the oscillation stops.

2-4.11 To check the gamma calibration, turn the CPS/DIV. switch to CAL. and
alternately check for zero on the left-hand margin and full scale on
the right-hand margin. Depress the left-hand ZERO button and adjust the
ZERO control so the pen rests on the left-hand margin. Release the
button, and the pen will come to rest near the right-hand margin.
Adjust the pen for full scale with the CAL. screwdriver adjustment.
Depress the ZERO button and again check for zero and then ful l scale to
insure accurate calibration. The calibration procedure routinely should
be checked before each hole.

2-4.12 Make certain the brake is set, and lower the probe into the borehole.
Position the logger as necessary to center the cable in the hole. Slip
the winch crank on the 1:1 ratio shaft, release the brake and crank the
top of the cable head back up to ground level. Set the brake.
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2-4.13 Reset the DEPTH odometer by rotating the depth RESET wheel upward, and
then set in the distance from the top of the cable head, (ground level)
to the reference point by manually rotating the measuring wheel. The
gamma log and SP-R logs will be displaced by the distance between
the center of the scintillation crystal to the center of the electrode
(See Fig. 4). If this distance is considered significant, it may be
compensated for by sliding the pens in or out slightly as the case may
be. A good range for "If exploration is 20 cps/DIV.

2-4.14 You are now ready to lower the probe to the bottom of the hole.
CAUTION: do not allow the probe to freewheel down the hole. Holding the
winch crank, release the brake and crank the probe to the bottom of the
hole. The bottom will be detected by the sudden loss of weight. The
approximate depth can be obtained from the drilling crew.

2-4.15 When you hit bottom, take the slack out of the cable and set the brake.
Move the winch crank to the 4:1 ratio shaft.

2-4.16 Adjust the chart with the CHART ADVANCE wheel so the pen will cross a
major division on the chart (every 1 cm) at the same time the depth
odometer indicates a whole number of meters (or at 3' intervals on
English models). This makes reading the chart easier because each
centimeter line will be an even depth reading i.e., every meter
273.0, 272.0, 271.0, (or 273.0, 270.0, — 6.0, 3.0, 0.0 on English
models). Shift the CHART DRIVE to ON. CAUTION: Do not force the CHART
DRIVE lever. If necessary, rotate the CHART ADVANCE wheel very slightly
(to line up a multi-tooth clutch) while shifting the CHART DRIVE
lever to ON.

2-4.17 Check to be sure a good cable wiper ball is in place. If not, rotate
the old one (or install a new ball) and cut a slice for the cable to go
through.

2-4.18 You are now ready to make the first log (gamma) in the hole. Lower the
pen, release the brake, and begin to crank the probe back out. A good
speed for general logging is 4M/min. (l5'/min.). This can be approxi-
mated by making one revolution of the crank every 2 seconds. As you
come out of the hole, an attempt should be made to keep the
cable as neat and level across the winch drum as possible.

2-4.19 If a gamma anomaly is encountered, the gamma pen will go off scale to
the right. Continue to log until the pen comes back on scale and is
reading the normal background gain. Stop cranking, raise the pen, and,
while observing the pen, crank back down through the anomaly, selecting
a scale which will keep the pen on scale in the upper half of the
chart. Make a note of this range setting on the chart. When the pen is
reading background (below the anomaly on the new scale), put the pen
down and crank back up through the anomaly until the pen again returns
to background. A re-run should be logged at 1 to 2 tn/mln (3 to
6'/min.). When the pen has returned to background, raise the pen,
switch back to the original gamma range, lower the pen and continue
logging the hole* A sample of a re-run is shown in figure 5c.
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2-̂ .20 Upon reaching the top of the hole: 1. raise the pen, 2. set the brake,
3. switch the LOG SELECTOR to POWER OFF, 4. change the left pen to
black (with the nib on the right) and remove the protective caps from
both pens, 5. move the winch crank to the 1:1 ratio shaft, 6. switch
the LOG SELECTOR to SP-R, 7. set the MV/DIV. and ohms/DIV. switch to
100, and the BIAS and DISPLACEMENT controls to zero. DO NOT shift the
CHART DRIVE to OFF; the bi-directional chart drive will automatically
follow the probe back downhole for the second run (SP and R).

2-4.21 Check the zero on both pens. The SP pen zero is on the left margin and
the R pen zero is at the center of the chart. The scales and
bias/displacement setting should be set on the trip downhole. The R pen
will be off scale Co the right until the water level is reached (when
it comes back on scale). At this time you should start alternately
lowering the OHMS/DIV. switch, to make the pen more active (larger
fluctuations), and adjusting the DISPLACEMENT control to center the
fluctuations on the right-hand half of the chart. The MV/DIV. switch
and BIAS control are set in a similar manner; the POLARITY switch
changes the polarity of the bias voltage to allow logging positive
or negative SP. The SP log should cover the left-hand half of the chart
and the R log the right-hand half.

2-4.22 You can now crank the probe back down the hole, setting the SP and R
controls as you go. If the pens come into contact with each other,
allow a few seconds for them to come back on their own, then if
necessary, adjust the BIAS and/or the DISPLACEMENT controls. Turning
the DISPLACEMENT control clockwise moves the R pen to the left; turning
the BIAS control clockwise moves the SP pen to the right on "+"
polarity and to the left on "-" polarity.

2-4.23 When you come out of the water the SP and R pens will rapidly go off
scale. Raise the pens and turn the LOG SELECTOR to POWER OFF. The probe
should be cranked out of the hole as fast as possible, to reduce time
in the hole and the chance of getting stuck.

2-4.25 Retrieve the mud plug and wipe excess mud from it and the winch
assembly. After storing the cable head and pulley assembly, tighten the
cable slightly to prevent it from loosening on the drum and becoming
tangled during shipping.

2-4.26 Make sure the LOG SELECTOR is in the POWER OFT position and the winch
brake is on before storing or transporting the logger.
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2-5.0 Operating Precautions

2-5.1 Keep the cable head threads and brass contact clean and the 0-rlng
coated with silicone grease.

2-5.2 The probe top threads and area around the center connector must be kept
free from dirt and grit.

2-5.3 If you become stuck in the hole DO NOT force the winch. If a moderate
amount of pull from the winch will not free the probe a cable gripper
and a jack or lever arm will be required.

2-5.^ When the CPS/DIV. switch is on 200 or above, the gamma DISPLACEMENT
switch must be on 0 or the batteries will prematurely discharge.

2-5.5 DO NOT allow the probe to freewheel to the bottom of the hole, as
damage may result to the photomultiplier tube and/or scintillation
crystal.

2-5.6 In logging holes near the length of the cable, do not unspool cable
completely. A minimum of 5 full wraps must be kept on the winch drum.

1 2-5.7 Keep the cable neat and evenly wound across the winch drum to prevent
kinks and possible short circuits.

2-5.8 Do not allow the cable to kink. This causes premature wear, and could
cause a short between the center conductor and the steel armor.

2-5.9 Handle probe with care. Avoid rapid changes in temperature and sharp
blows, especially in a lateral direction.

2-5.10 LOG SELECTOR must be in POWER OFF when changing or removing probes.
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2-6.0 Battery Life & Re-charging

The life of a nickel cadmium battery is largely dependent on tempera-
j ture; however, there are many other factors involved (discharge rate,

j type of charger, etc.). The cells used in the Model 1000-C nominally
1 , give 1000 complete charge-discharge cycles. The charging system used is

of the constant current type, and can be left on for an indefinite
f~* period of time with no danger of overcharging. A sensor in the charger
I switches automatically for 120 or 240 volt a.c. operation. It is

recommended that the unit be left on charge when it is not in use, and
recharged at least every six months when in storage.r;

r
2-6.1 Connect the proper charging cable, for the voltage source available, to

the BATTERY CHARGE connector. If the 12 vdc cable is used, the red lead
connects to the positive (+) terminal of the source, and the black lead
to the negative (-). If the a.c. cord is to be used, MAKE CERTAIN
the CHARGING VOLTAGE SELECTOR SWITCH (located inside the chart access
door) is in the PROPER POSITION. If used on 240 v. it will be necessary
to cut the cord near the a.c. plug and install an appropriate
connector. Refer to figure 6 for the proper connections. Connect the
cable to the power source and observe the charge light (located
inside the chart access door) come on to indicate proper charging.
Should the charging indicator fail to light, check the connections to
the power source, make sure the power source is active, and check the
fuse (a.c. operation only) located inside the chart access door.
NOTE: If the polarity of the 12 vdc cable is reversed, no damage will
result, but the batteries will not charge.

i
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WATER AND CASING FACTOR TABLES

January 5, 1982

For Probe Model Numbers: G375/A, HLP-2375, ALP-4979

(Probes with 2SHA6/0.5-NaI(tl) PMT/Crystal assemblies
and 0.065" SS wall thickness)

TABLE 1 - WATER FACTORS

Hole Diameter (Inches) Correction Factor

2.25 1.027

4.5 1.099

6.5 1.167

8.5 1.238

| TABLE 2 - CASING FACTORS (4.5" dia. hole)

^ Casing Wall Thickness (Inches) Correction Factor

0.0625 1.196

I 0.125 1.329

•-] 0.1875 1.524

0.25 1.691

1 0.375 2,021

1
These tables supersede all previous water and casing

-»l factor tables.

1
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FIELD SCREENING OF VOLATILE ORGANICS

(Revised on 9/10/87)

Scope and Application; This »ethod covers the determination of the following
organic compounds In water and soil gas.

Compounds:

Benzene 1,1-Dlchloroethane Methylene Chloride

BromoDichlororoethane 1.2-Dichloroethane * Tetrachloroethene

Bromoform * 1,1-Dichloroethene * Toluene

Chloroform * 1,2-Dichloroethene 1,1,1-Trichloroethane

Chlorodibromotnethane Ethyl benzene * Trichloroethene

* Target Compounds

Hethod: Headspace - Gas Chromatograph1c/Photo1on1zat1on and Hall Electrolytic
Conductivity Detection

Reference; EPA Test Methods 601 and 602 with •edifications

Detection Limits; Headspace (water): 1 . 0 - 5 0 ug/L; Soil Gas : 5 - 10 ng (injected)

Quality Control;

1. Each analytical run should begin with a target heaclspace standard curve
consisting of 50, 10, 5 ug/L and a blank. Every eleventh analysis thereafter
and the last sar.ple analyzed should also be standards. Continuous calibration
standards should be within 30% of the original standards or a new standard
must be prepared and samples analyzed since the last check standard reanalyzed.

2. After the initial 3-points calibration with target headspace standards is done,
the follov/ing 1-point calibration will be performed:
2.1 Run a 1-point, 50 ug/L non-target headspace standards.
2.2 Direct inject 5 ul of a 5 ug/ml target standard (25 ng) for a 1-point

soil gas curve.
2.3 Direct inject 5ul of a 5ug/ml non-target standards (25 ng) for a 1-point

soil gas curve.

3. A minimum of 10S duplicate samples should be analyzed. If less
than 10 samples are analyzed, a duplicate sample should still be
analyzed. Duplicates should be within 151.

4 New stock standards should be prepared monthly In the laboratory.
New secondary standards should be prepared weekly 1n the laboratory
and brought to the field location while maintaining a temperature
of approximately 4*C (Iced).
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Sample Collection and Handling;

Water samples are to be collected in ko ml VOC vials with open
screw-caps and teflon faced silicone septa. They should be collected
so that no headspace remains in the bottle.
Soil gas samples are to be collected in 250 ml glass bulbs. Sample
should be collected in a manner to ensure the complete purging of
the bulb. All samples should be protected from sunlight and transported
to the field lab as soon as possible.

Reagents and Apparatus;

1. Open screw cap 40 ml vial (Pierce 113075 or equivalent).
Detergent washed, distilled water rinsed and dried at 105*C
before use.

2. Septum - Teflon-faced silicone (Pierce 112722 or equivalent).
Detergent washed, distilled water rinsed and dried at 105*C
before use.

3. 250 ml gas sampling bulbs.

4. Gas chromatograph - Varlan 3400 equipped with PID and Hall
detectors In series.

5. Column 1 - 8 ft x 1/8 In. stainless steel, packed with
IX SP 1000 on Carbopack B (60/80 mesh).

6. Dual-channel Integrator/Recorder.

7. Syringes -
1 and 5 ml gas tight, fitted with shut-off valves and
22 gauge needle.
10. 100. and 1.000 «/L gas tight.

8. 30 m/L Serum type reaction vials (hypo) with teflon lined
septa and seals.

9. Balance • *0.0001 g - (Cahn TA4200). :

•. •

10. Balance • tO.Ol g • (Sartorlus. 1202 HP).

11. Reagent water - organic free water or cold tap water which
has been shown to be organic-free at the method detection
limits.

12. -25 ml TC graduated cylinders.

13. Constant temperature water bath - 50*C.
•*

14.' Vol'umetrlc flasks - assorted.

15. Pipettes - assorted.

16. Certified gas standard solutions - 200 mg/L (Supelco).
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Standard Preparation:

1. Stock Standard Solution; The stock standard solution 1s
prepared at 5,000 *g/L Methanol from pure standard Materials
(exceptions: 2-chloroethylvinyl ether 1s prepared at 100 g/L;
1,2-DCB, 1,3-DCB and 1,4-DCB are prepared at 25 g/L;
Bronoforn Is prepared at 10 g/L). Correction for purities of
less than 99X are made. Gas standards are purchased as a
certified solution at 200 *g/L.

1.1 Add about 20 uL of Methanol to a 25 «L volumetric flask.
Allow the flask to stand unstoppered until the Methanol
on the neck of the flask has dried.

1.2 Tare the flask on the analytical balance.

1.3 Using a 100 uL syringe add the reference Material to the
flask. Hake sure the drops fall directly Into the
Methanol without contacting the neck of the flask.

1.4 Determine the anount of reference Material added. Rinse
the syringe with ^ethano!, tare the flask, and add the
next standard.

1.5 After all the reference Materials are added, f i l l to
voluoe with Methanol, cap, and Invert to Mix.

2. Secondary Standard Solution» Prepare secondary standards
(target and non-target compounds) according to the
following schemes

Standard Amount Final Volume Concentration

5000 ug/ml 1 ml 10 ml 500 ug/ml
500 ug/ml 1 ml 10 ml 50 ug/ml

50 ug/ml 2 ml 10 ml 10 ug/ml
10 ug/ml 5 ml 10 ml 5 ug/ml
10 ug/ml 1 al 10 ml 1 ug/ml

Dilute to volume with methanol.
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Calibration i

Water Samples (Heads-pace )i

1.0 Working Headspace Calibration Standardsi Prepare working
calibration standards"^ target and non-target compounds)
according to the following schemei

Secondary Standard Amount Final Volume Concentration
500 ug/ml 20 ul 200 ml 50 ug/1

50 ug/ml 40 ul 200 ml 10 ug/1
50 ug/ml 20 ul 200 ml 5 ug/1
10 ug/ml 20 ul 200 ml 1 ug/1

Fill a 200 ml volumetric flask with reagent water to the
mark. Directly inject the secondary standards into the
water with an appropriate microliter syringe.
Invert each working standard 3 times, discard the first
10 ml in the neck of the volumetric and transfer aliquots
of the freshly prepared working standards to 40 ml VOC vials,
( no headspace) and capped.

2.0 Calibration Procedure t

2.1 Target Haadspace Standards

2.1.1 Remove and discard 10 ml fro* a freshly prepared
standard and place the vfal now having 10 ml of
headspace In a 50*C water bath Insuring the water level
In the bath 1s sufficient to equal the water level In
the vial.

2.1.2 Allow time for equilibration of temperature
(10 minutes).

2.1.3 Remove 5 «L of headspace for Injection onto the gas
chromatograph.

2.1.4 Construct a minimum 3-polnt standard curve of peak area
response versus concentration for each of the compounds
of Interest.

2.1.5 A continuing calibration check Is performed after tach
set of 10 samples and as the last sample of the day.
If the response for any of the target compounds varies
from U»e expected response by more than *30X, a new
calibration curve must be prepared.

2.2 Non-Target Headspace Standards

Run a 1-point, 50 ug/L headspace standard of non-target compounds.
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Soil Gas Samplesi i

1.0 Working Soil Gas Calibration Standards i prepare working
soil gas calibration standards (target and non-target
compounds) according to the following scheme i

Secondary Standard Amount Final Volume Concentration

500 ug/ml 1 ml 10 ml 50 ug/ml
50 ug/ml 2 ml 10 ml 10 ug/ml
10 ug/ml 5 ml 10 ml • 5 ug/ml

Dilute to volume with methanol

2.0 Calibration Procedures :

2.1 Inject 5.0 ill of Mch of the working standard solutions
Into the gas chroMtograph.

Construct a minimum 3-point standard curve of peak area
response versus totatTlanograms Injected for each of
the compounds of Interest.

A continuing calibration check Is performed after each
set of 10 samples and as the last sample of the day.
If the response for any of the compounds varies from
the expected response by more than ±301, a new
calibration curve Mist be prepared.

Sample Analysis t

I'O Hater Saroles;

1.1 Water sanples are received 1n 40 ML VOC vials. Remove
10 ml of the sample fro* the vial.

1.2 The vials are placed In a 50*C water bath and allowed
to equilibrate for 10 minutes.

1.3 Remove 5 ml of headspace for Injection Into the gas
chromatograph.

l.lv If any compound of Interest Is outside the calibration
curve and an accurate concentration Is required, a
smaller aliquot of headspace can be taken from a
freshly prepared sample.

2.0 Soil Gas Samples;

•2.1 Soil gas samples will be received In 250 ml glass
bulbs. When received, they are allowed to equilibrate
to the ambient air temperature.

2.2 Remove 5 ml of sample through the sampling septum and
Inject onto the gas chromatograph.
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2.3 I' «ny compound of Interest 1s outside the calibration
curve and an accurate concentration Is required, .a

iller aliquot 1s taken fro* the sue sample.

Chromatooraphlc Conditions

Column;

8 ft x 1/8 Inch stainless steel, packed with IS SP-1000
on Carbopack B (60/80 mesh).

Carrier Gas

Helium - Ultra High Purity Grade (L1nde)
35 mL/mln

Detectors (In series)

1. Photolonlzatlon lO.ZeV

Sensitivity - Range 11 x Attenuation B
Temperature - 240*C

2. Hall 700A

Node - Halogen
Reactor Temperature - 1000'C
Solvent Flow - 0.8 «L/m1n Methanol
Hydrogen Flow - 60 ml/mln

In lector

Teaperature - 220*C

fiven*

Initial - 60°C - 0 minute
Rate - 20°c/»in
Final - 220°C and held for 7 minutes

* Conditions listed can be varied as needed for changing applications.
Relative retention lives are found on Tables 1 and 2 using these
conditions.

Calculations^

1. Review the chromatograms and data reports for each analysis.
•Check for gross"errors such as Incomplete data reports
because of faulty Integration.
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Target Headspace Calculations;

1 Review the chromatograms and data reports for «ach analysis. Check
for gross errors such as Incomplete data reports because of faulty
Integration.

2 Prepare external standard calibration curves for each compound using
at least three data points and linear regression analysis.

3. Calculate the concentration found 1n the samples fro* the calibration
curves using th« following equations:

ufl/L • A x Of

where: A • Amount of compound found In the analysis 1n ug/L (from
linear regression). Of • Dilution factor.

•

Other VQC Headspace Calculations:

1. Review the chromatograms and data reports for each analysis.
Check for gross errors such as In complete data reports because
of faulty Integration.

2. Calculate the concentration of each parameter found In the samples
using the following equation.

ug/L - RJsamnl K C($td) „ OF

where: R(Samp) • Response of parameter In sample
R(Std) • Response of paramter 1n standard
C(SW) • Concentration of standard In ug/L
OF • Dilution factor

Soil Gas Bulb Calculations;

1. Keview tne chromatogramk «nd Jal« imports for eaeh analytic.
Check for gross errors such a« Incomplete data reports because
of faulty Integration.

2. Calculate the concentration of each parameter found In the
samples using the following equation.

/i = R(samp) x ng(std) x DF x 1000
ng/L R(std) x VL

where: R(samp) « Response of parameter In sample
R(std) - Response of parameter 1n standard
ng(std) » ng of standard Injected
DF * Dilution factor

VL • Volume of Aliquot taken from bulb (1n ml)
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Data Reporting;

1. All results, standards conditions, and notes will be recorded
In a bound field notebook.

2. All data generated by field 6.C. will be considered as
tentatively Identified, with all concentrations being
estimated.

3. All raw field data will be forwarded to Warzyn Engineering
Inc. analytical laboratory for final review and archiving. A
final sumary report will be prepared with pertinent copies
of the field notebook, and chromatograms Included (see
attached report fora).

4. Analysis will be rejected for re-analyzed 1f:
- duplicates are outside the 151 acceptable range.
• continuing calibration varies greater than 30X of
true value.
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TABLE 1

Volatile Retention Order

Photo loMzation Detector

Psr»meter Retention Time

1.1-Dlchloroethene 4.24
Tr«ns-l,2-D1chloroethene 4.98
Trichloroethene 7.23
Benzene 7.39
Tetrachloroethene ~ 9.86
Toluene 10.81
Ethyl Benzene 13.84

Hall Detector

Parameter Retention Time

Methylene chloride 3.26
1,1-Dlchloroethene «.29
1.1-01chlorothane 4.77
Trans-l,2-D1chloroethene 5.04
Chloroform 5.21
1,2-Dlchloroetnane 5.49
1,1,1-Trlchloroethane 6.12
Bromodlchloromethane 6.40
Trlchloroethene 7.29
Chlorodlbromomethane 7.58
Bromo^orm 8.76
Tetrachloroethere 9.91
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